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INTRODUCTION. 


This REVIEW is based on reports for October, 1890, from 
2,319 regular and voluntary observers. These reports are clas- 
sified as follows: 166 reports from Signal Service stations; 118 
reports from United States Army post surgeons; 1,512 monthly 
reports from state weather service and voluntary observers ; 32 
reports from Canadian stations; 166 reports through the Cen- 
tral Pacific Railway Company; 325 marine reports through the 
co-operation of the Hydrographic Office, Navy Department ; 
marine reports through the “ New York Herald Weather Ser- 


vice ;” monthly weather reports from the local weather services 
of Alabama, Arkansas, Colorado, Lilinois, Indiana, Iowa 
Weather and Crop Service, Kansas, Kentucky, Louisiana, 
Michigan, Minnesota, Mississippi, Missouri, Meteorological 
Report of the Missouri State Board of Agriculture, Nebraska, 
Nevada, New England, New Jersey, New York, North Carolina, 
North and South Dakota, Ohio, Oregon, Pennsylvania, South 
Carolina, Tennessee, Texas, and Wisconsin, and international 
‘simultaneous observations. Trustworthy newspaper extracts 
‘and special reports have also been used. 


ip 


CHARACTERISTICS OF THE WEATHER FOR OCTOBER, 1890. 


The month was warmer than the average October over 
the northern part of the country east of the valley of 
the Columbia River, along the Pacific coast south of the 
40th parallel, over the southwest part of the plateau region, on 
the southeast slope of the Rocky Mountains, in the lower Rio 
Grande valley, and in southern Florida; elsewhere the month 
was cooler than usual. The greatest departure above the 
average temperature for October occurred in Manitoba and on 
the south Pacific coast, where it exceeded 4°, and the most 
marked departure below the average was noted over the in- 
terior of Alabama and Georgia, and in east Tennessee, where 
it equalled or exceeded 3°. At Los Angeles, Cal., the mean 
temperature was 1°.5 higher than previously reported for Oc- 


tober. The highest temperature reported by a regular station | 


‘east Iowa, at Rio Grande City, Tex., and on Prince Edward 
Island, Gulf of Saint Lawrence, 3.00 inches. The most marked 
deficiency in monthly precipitation occurred at Key West, 
Fla., where it was nearly 4.00 inches, and the deficiency was 
more than 2.00 at Eastport, Me., Quebec, on the North Caro- 
lina coast, at Springfield, Ill., and Escanaba, Mich. In the 
east Gulf states, New England, and the lower lake region the 
precipitation was two-thirds to three-fourths greater, and in 
the middle Atlantic states it was about one-half greater than 
the average. At Key West, Fla., about one-third, at Spokane 
Falls, Wash., about one-half, and on the middle-eastern slope 
of the Rocky Mountains, and in the Missouri valley, two- 
thirds to three-fourths of the usual amount of precipitation was 
reported. Reports from California indicate some damage to 


of the Signal Service was 99° at Los Angeles, Cal., and by a raisin grapes by the rain of the last few days of September. 
voluntary observer, 118°, at Merced, Cal. At Galveston, Tex.,| Monthly snowfall exceeding 20.0 inches was reported at ele- 
the maximum temperature was 2° higher than previously re- | vated stations in central Colorado, and at Virginia City, Mont. ; 
ported for October. The lowest temperature reported by a 2.0 to 7.0 inches fell along the line of the Central Pacific Rail- 
regular station of the Signal Service was 14° at Huron, 8. Dak., | road crossing the Sierra Nevada Mountains; 6.0 to 8.0 inchesin 
and by a voluntary observer, —10°, at Breckenridge, Colo.| northeastern lower Idaho; 2.0 to 5.0 inches in central and 
At Key West, Fla., the minimum temperature was 1° lower) western Nevada; 5.0 inches in southwestern Nebraska; 8.0 
than previously reported for October. Killing frost occurred | inches in extreme northwestern Minnesota; more than 10.0 
on the middle Atlantic coast from New Jersey northward, in| inches in north-central upper Michigan; 11.0 inches in extreme 
the interior of the Gulf States, in central New Mexico and western New York; 8.0 to 11.0 inches in south-central Penn- 
southeast Arizona, in eastern California, and along the Oregon | sylvania; and 8.0 inches in northeast West Virginia. 

and Washington coasts. On the 16th a tornado moved northeastward from near Hasty, 


The heaviest precipitation ever reported for October occurred 
at stations in eastern Massachusetts, central and northeastern 
Pennsylvania, western Maryland, extreme western Florida, 
south-central Louisiana, east-central lower Michigan, north- 
western North Dakota, north-central Montana, and south- 
western Arizona. The least precipitation ever reported for Oc. 
tober occurred in north-central Kansas, west-central Texas, east- 


N. C., to northwest of Maxton, and thence passed to a point a 
few miles northeast of Floral College, N. C., where it disap- 
peared. During the passage of this storm one person was killed 
and several were injured. The damage to houses was about 
$1,000, and tocrops about $1,000. Destructive general storms 
occurred on the Gulf of Saint Lawrence on the 5th and 6th; 
on the upper lakes from the 12th to 14th; along the middle 


central Washington, and at San Francisco, Cal. The greatest) Atlantic and New England coasts and on the lower lakes on 
excess above the average precipitation for October was re-| the 17th; on Lake Michigan on the 18th; in southeast New 
ported on the southeast New England coast, where it exceeded York and along the south New England coast on the 19th; 
6.00 inches; in extreme northwestern Washington and the ad-| over Chesapeake Bay and along the middle Atlantic coast on 
joining part of British Columbia the excess varied from 4.00 | the 23d; on the middle Atlantic and New England coasts, 
to nearly 6.00 inches; in east-central Texas it exceeded 5.00 24th; and on the south New England coast, 24th and 25th. 

inches; in extreme western Florida 4.00 inches; and in north-| Widely observed auroral displays were observed on the 17th, 
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when auroras were reported from New England to the Dakotas, 'On the 29th the Cape Fear River flooded its banks near Wil- 
and southward to the Ohio Valley. Considerable damage was mington, N. C. Very dry weather was reported in parts of 
caused in West Virginia about the middle of the month by | Nebraska, Kansas, Missouri, South Dakota, and south Min- 
freshets in the Monongahela and Little Kanawha rivers and nesota. Destructive prairie fires occurred along the Cannon 
tributaries. A freshet was reported in the Wyoming Valley Ball, Heart, and Knife rivers, North Dakota, during the first 
in the Susquehanna River basin, Pennsylvania, on the 26th. part of the month. 


> 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for October, southeast New England and Nova Scotia, where the mean 


1890, as determined from observations taken daily at 8 a. m. Pressure was more than .25 lower than for September. Over 
and 8. p. m. (75th meridian time), is shown on chart II by the — Mountain and sonra oe “th the Pacific 
isobars. The departure of the mean pressure for October coast, the mean pressure was higher than for the preceding 
- month, the most marked increase being noted at stations in 
1890, obtained from observations taken twice daily at the hours) 5:¢h Galifornia and Oregon, and thence eastward over the 
named, from that determined from hourly observations, varied yoc¢ part of the middle and the south part of the northern 
at the stations named below, as follows: plateau regions, where it was more than .10. The area of high 


ae pressure which extended from the upper Mississippi valley 


eastward to the Atlantic coast in September had disappeared 
Eastport, Me .........6se0seee0e -008 || Duluth, Minn ..........0e0000+ aii in October, and there had been a decrease of .15 to 25 in that 
Boston, Mass -o12 || Memphis, Tent -o2 region. The area of high pressure whose eastern limit touched 
Philadelphia Pas. | Saint Louies the north Pacific coast in September had extended eastward 
Washington City..........+.... 0134 Santa Fé, N-Mex......0.0+0.- —. 007 and southeast ward over the plateau region in October, with 
Buflalo, | Fort Assinnibeine, Mont...... imerease in mean pressure of .05 to .10. An increase of 
Cincinnati, Ohio... 008 | San Diego, —o1s| British Possessions north of Minnesota and North Dakota the 


it was above 30.10, and the mean values were above 30.05 over | parallel and thence eastward and southeastward over the 
Mississippi and thence northeastward over east Tennessee. | northern and middle plateau regions. The greatest depart- 
The mean pressure was lowest over east Nova Scotia and Cape | ures below the normal pressure occurred in Nova Scotia and 
Breton Island, where it was below 29.80, and was below 29.90 | on the extreme south New England coast, where they exceeded 
over a greater part of New England, in the lower Saint Law-| .20, whence the deficiencies became gradually less marked 
rence valley, in the British Possessions north of Minnesota and | southward to Florida and westward to the plateau region. 
North Dakota, and in the lower Colorado valley. In the regions referred to where the mean pressure was above 
A comparison of the pressure chart for October with that | the normal the departures were less than .05. 

of the preceding month shows a decrease in mean pressure; The monthly barometric ranges at regular stations of the 
in districts east of the Rocky Mountains and north of the | Signal Service are shown in the table of Signal Service data 
Gulf States, the decrease being most marked at stations in on the last two pages of the REVIEW. 
Tabulated statement showing principal characteristics of areas of high and low pressure. 


s 
Pe rm... 3 | Maximum pressure change and maximum abnormal temperature change in twelve hours and maximum wind velocity. 
| & 
Barometer. ee is 
Station. | Rise. Station ‘Fall. Station 
High areas. | | Days. Miles. | Inch. | @ 
| 45 73; 2.0) | ©. +24 1 Montreal, Quebec ........ 1 | Atlantic City, N. J .......! se. 26 3 
LL. 42 | 127 49, 113) 12 | Cheyenne, Wyo .........- +30 3. Calgary, 26  2/| Fort Canby, Wash........| sw. 48 4 
43| 129 93 as | -42 89! Cheyenne, Wyo ........-- | 22 7 | Helena, Mont ............ ne, 
IV 8; 80 43 | 1-5 | 22 | Parry Sound, Ont ........ -28 | Father Point, Quebec..... 8 | 9 | Anticosti Island,G.St.L. nw. 2 
36 80 | 3 4-5| 13 | Baltimore, Md .......... | | 16 7 | Pensacola, Fla ...........| ne. 26 9 
2| 44) 123) | 70! 40' 37 | Dubuque, lowa........... +38 13 Dubuque, lowa........... | 24 | 13 | Valentine, Nebr.......... nw. 48 13 
VIE 81 35 | Yarmouth, N.S........... Nashville, Tenn.........- 16 | 1a Cheyenne, Wyo.......... w. 42 16 
Mo 47| 65 22 | Pueblo,Colo.............. -40 18 | Pueblo, 19 | 18| North Platte, Nebr....... 36 17 
19 | 42| 127| 104 | 2-5 27 | Medicine Hat,N.W.T..... -44 | Denver,Colo..........++ 21 | 20| Helena, Mont ............| w. 36 | 20 
24 45 | 125 27; 40 | jo | Qu’Appelle,N.W.T....... -36 North Platte, Nebr....... | 16 | 25 26 
46) 116 22 | Parkersburgh, W. -40 | 29 Mobile, 19 | 31 | Valentine, Nebr.......... w. “4. 
| 
| | 
| | Cal N. W.T N. W.T Rapid City, Dak | 
| 3-0 | Calgary, N. W. T......... 2 | Calgary, N. W.T......... | id City, 8. Dak ....... n. 
1.5 28 | §| Ont ............ 1 | 4| Anticosti feland, G. L.| ne. a 
i 4-0, 16 | Keokuk, Iowa ........... +24 5 | Pueblo, Colo...........++- 15 5 | Grand Haven, Mich ...... ne. 36 | é 
| °.5| 25 | Nantacket, Mass......... | .06 7 | Portland, Oregon......... | 6 8 | Block Island, R.1........ e. 36 7 
5-5 | 27 | Edmonton, N. W.T...... +50 6 | Concordia, Kans.......... 2 7 | Cheyenne, Wyo ..........| w- 48 7 
7-0. 14 | White River, Ont......... ‘ 13 | Cheyenne, Wyo .......... | s 10 | Chicago, Ill......... coos] OW. =—B 13 
3-0 32 | Boston, Mass............. ‘8 17 | Charleston, 8.C.......... 16 | 16| Block Island, R.I........ | se. 56 17 
35 Yarmouth, N.S .......... -48 | 20| Denver,Colo.............. 15 | 17 | Boston, Mass ............ ne. 56 I 
2-0 33 | Calgary, N. +34 18) Helena, Mont ............ 20 | 18} Fort Canby, Wash........ se. 72 I 
6.0, 24 | Baltimore, Md........... | .44 | 2g | Pueblo, Colo ............., 23 Block Island, R.I........ ne. 80 | 25 
3-0 24 | Minnedosa, Man.......... | -34 21 | Fort Assinniboine, Mont. 17 | 21 | Fort Assinniboine, Mont.) sw. 48 21 
| gO | | .62 | a7| Albany, N. Y 9 | 27 | Nantucket, Mass......... ne. 56 | 27 
2-0, 35 | Keokuk, Iowa............ | .40 Rapid City, S. Dak ....... 20 Norfolk, Va.............. 46 29 


| 
| 
| | 
| 
| 
ili Press e as 0 ‘ 
. The mean pressure was highest over Oregon and thence The mean pressure was below the normal, save over extreme 
southeastward over north Nevada and northwest Utah, where! southern Florida, and on the Pacific coast north of the 40th 
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AREAS OF HIGH PRESSURE. influence of a general storm which extended from the Gulf to 
During the month of October ten areas of high pressure were | the Lake region on the 13th. 

observed within the limits of stations of observation, six of | V.—Appeared on the Pacific coast, central in western Ore- 
which were first observed on the north Pacific coast to the | gon, on the 12th, and moved eastward, covering the plateau 
west of the coast line; two first appeared over the northern regions on the 13th, the Rocky Mountain regions on the night 
plateau region; and two over the Saint Lawrence Valley or to of the 13th, and the regions south of the Missouri Valley on 
the north of that region. Of the ten areas observed only five | the 14th, attended by killing frosts in Kansas and Colorado. 
reached the Atlantie coast; four disappeared in the Mississippi | [t passed eastward over the Southern States during the 14th 
Valley or on the eastern slope of the Rocky Mountains; and and 15th, including within its limits the greater portion of the 
one apparently moved westward from the central plateau re-| northern states east of the Mississippi. It was attended by 
gion and united with the succeeding high area on the north light frosts as far south as the northern portion of the Gulf 
Pacific coast. The direction of movement was apparently to | States on the 15th, and disappeared to the east of the middle 
the north of east on the Pacific coast, but after the centre of Atlantic coast on the 16th, moving to the northeast. 
high pressure reached the coast line the direction of movement VI.—Appeared on the Pacific coast on the 14th, two days 
changed to the southeast, the mean track of the high areas later than the area previously described, and moved eastward, 
observed on the Pacific coast being represented by a right line | following the same general course as that outlined for the pre- 
passing from eastern Oregon to central Arkansas. With one ceding area. Light frosts occurred in northern California on 
exception the areas of high pressure which reached the Mis-| the morning of the 14th and killing frosts in Oregon on the 
sissippi Valley changed direction of movement to the north of morning of the 15th. It passed over the central Rocky Moun- 
east, while the two areas observed in the region of the Saint | tain region on the morning of the 16th and to the lower Missis- 
Lawrence Valley moved to the southeast over New England, sippi valley by the morning of the 17th, attended by light frosts 
one disappearing to the eastward and the other extending south- | generally throughout the northern portion of the Gulf States. 


ward over the Atlantic coast, finally disappearing by gradual 
decrease of pressure after reaching the south Atlantic states. 

The following is a general description of the more prominent 
meteorological conditions attending each area of high pressure : 

I.—The month opened with high area I covering the 
Saint Lawrence Valley, the barometer being low in the north- 
ern Rocky Mountain regions. This condition continued until 
the morning of the 2d, except that the high area moved to the 
New England coast, the area of low pressure had become more 
clearly defined in the upper Missouri valley, and a second 
area of high pressure had appeared on the north Pacific coast. 
Light showers occurred in the regions east of the Mississippi 
as the wind shifted to the southward under the influence of ap | 
advancing area of low pressure. The centre of this area passed 
to the southeast of New England during the 2d, and its dis- 
appearance was attended by local showers throughout southern 
New England. A secondary area of high pressure also formed 
over the Southern States, remaining almost stationary until 
the 4th, when the pressure gave way in the advance of a low 
area from the westward. 

II.—Appeared on the Pacific coast on the afternoon of the 
Ist, and, after moving northeastward slowly until the after- 


noon of the 3d, it changed direction to the southeast and moved | 
over the central plateau region, the centre reaching the east- 
ern portion of Utah on the afternoon of the 5th, after which it | 
was apparently drawn to the northwestward and formed a part | 
of high area III, which was cextral west of Oregon on the 6th. | 

IIl.—Was central on the north Pacific coast on the 6th, and 
moved northeastward during the 7th and 8th, crossing the | 
coast line and reaching the east portion of British Columbia | 
on the last named date, it being preceded in that region by | 
an area of low pressure of considerable energy. The north- 
easterly movement of this high area apparently continued 
during the southeasterly movement of the area of low pressure | 
which immediately preceded it, and when the latter changed 
direction to the northeast after reaching the Dakotas, the 
course of the high area changed to the south of east, following 
the same general course. It became less clearly defined as it 
approached the centre of the continent, where it disappeared 
daring the 11th, although its influence could be traced farther 
east on the succeeding day. 

IV.—Probably extended over the Hudson Bay region during 
the 8th, and moved southward to the upper Saint Lawrence val- 
ley and thence to the New England coast, where 1t was central 
on the afternoon of the 9th. A secondary area of high pressure 
formed over the Southern States during the 7th and moved 
eastward to the Virginia coast, and the a. m. weather chart of 
the 10th indicates that these two areas had united, forming a 
single area, which remained almost stationary over the south 
Atlantic states until the 12th; when it disappeared under the 


| It was last observed as central in the south Atlantic states on 


the 18th, well-defined areas of low pressure at that time being 
central in the upper lake region and northeast of New England. 

VII.—Apparently formed over the plateau region on the 17th 
and moved eastward with increasing pressure, covering the 
eastern slope of the Rocky Mountains on the 18th and the Mis- 
sissippi Valley on the 19th, causing killing frosts generally 
throughout the Northwest. During the 19th the centre of 
greatest pressure shifted from Missouri to the vicinity of Lake 
Superior, but the easterly movement continued, the southern 
half of the high area extending from Lake Superior to the 
Gulf and south Atlantic coasts. Killing frosts occurred in the 
upper Mississippi valley on the 20th, and light frosts from 
Tennessee and Kentucky eastward over Virginia and North 
Carolina. These conditions continued until the morning of 
the 21st, the area of high pressure remaining almost stationary 
north of Lake Superior, from which region it moved southeast- 
ward over northern New England, where it was central on the 
22d, attended by killing frosts in the Lake region and the 
northern portions of New England and the middle Atlantic 
states. It moved slowly northeastward from northern New 
England during the 23d and 24th, the pressure decreasing 
rapidly at the centre owing to the advance of a severe tropical 
storm from the southwest. 

VIIIl.—This area of high pressure was observed on the Pa- 
cific coast on the 19th. It passed the coast line and was cen- 
tral over the northern plateau region on the morning of the 
20th, when it changed direction to the southeast, reaching the 
central Rocky Mountain region on the morning of the 21st, 
where it disappeared, owing to the southeast movement of an 
area to the north and a northeast movement of a severe storm 
from the Gulf region. 

1X.—This area also appeared on the Pacific coast. It was 
apparently central near the Oregon coast on the 24th. It moved 
rapidly eastward, covering the entire Rocky Mountain region 
on the 25th, when it was central in the upper Missouri val- 
ley. It covered the eastern slope of the Rocky Mountains on 
the 26th, central in Nebraska. On the 27th it had reached 
western Arkansas, attended by killing frosts in central Mis- 
sissippi. Its southerly movement continued, and when central 
in the west Gulf on the 28th its effect was indicated by kill- 
ing frosts in Tennessee and North Carolina and light frosts in 
South Carolina and Georgia. 

X.—Formed over the northern plateau region on the 27th, 
where it remained almost stationary during the 28th and 29th, 
extending southward to Arizona and New Mexico. On the 
morning of the 30th it was central over Colorado, and at the 
close of the month it covered the Mississippi Valley, being 
central in northern Mississippi and including within its area 
all states south of the Lake region. 
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Eleven areas of low pressure have been traced from the regu- 
lar telegraphic reports received during October. Eight of the 
areas thus observed passed over or near to the Atlantic coast 
north of Hatteras, N. C.; seven passed eastward across the 
meridian of the Mississippi Valley; and four apparently origi- 
nated on the Pacific coast, three of which were first observed 
north of Washington, and one apparently developed in south- 
eastern California. The region of greatest storm frequency 
included the south New England coast, while only a single 
disturbance was traced over the Southern States. The direc- 
tion of movement was generally eastward while passing over 
the centre of the continent, the direction approaching the north- 
east as the storm centres moved towards the coast. In three 
instances storms moved north of the stations of observation 
while the centres were near the centre of the continent. 

The following is a general description of the meteorological 
conditions observed during the transit of each low area over 
the field of observation: 

I and Il.—Neither of these depressions was at any time 
central within the limits of the United States, and they were 
unattended by any marked change in weather conditions ex- 
cept at northern stations and on the eastern slope of the Rocky 
Mountains. Low area I was central far to the north of Mon- 
tana on the Ist, from which region it moved slowly eastward 
to Manitoba, where it was central on the 4th, the pressure 
being unusually low in that region on that date, when appar- 
ently the storm had attained its maximum energy. During 
the movement eastward from the Rocky Mountains from the 
Ist to the 4th, the attending trough of low pressure extended 
south to Texas, within which secondary low areas developed, 
which, however, quickly disappeared asthe principal disturb- 
ance moved northward, apparently forced in that direction by 
the easterly movement of the high area from the Pacific. The 
barometer continued low north of Manitoba during the 5th, 
owing to the formation of a secondary disturbance which, 
although feeble, may be traced from that region to the upper 
Mississippi valley, where it disappeared on the 5th. Low area 
IL apparently developed north of the Lake region on the 4th, 
and moved eastward over northern New England, reaching the 
vicinity of Halifax, N. 8., on the 5th. It apparently increased 
in energy during the easterly movement, the minimum pressure 
observed being 29.28 at Sydney, C. B. I., on the afternoon of 
the 5th when the centre was near that station. Reports indi- 
cate that this storm was attended by severe gales after passing 
to the east of the coast line. 

I11.—Developed on the eastern slope of the Rocky Mountains 
south of Nebraska on the 5th, and passed northeastward to the 
Lake region as a disturbance of slight energy, although the 
area of rainfall included the greater portion of the country east 
of the 100th meridian. It was central in the lower lake region 
on the 6th, the bounding isobars indicating the development 
of a secondary disturbance to the southward, and on the morning 
of the 7th two centres of disturbance were noted, one on the 
middle Atlantic coast and the other in the upper Saint Law- 
rence valley. The high winds which occurred on the south 
New England coast during the 7th indicated the presence of 
a disturbance to the southward, and the shifting of the wind 
to the northward was probably due to the continued easterly 
course of a secondary disturbance. The principal disturbance 
lost energy after reaching the upper Saint Lawrence valley, 
and disappeared by an increase of pressure, being last marked 
as central near Montreal, Quebec, on the 8th. 

IV.—Probably developed on the Pacific coast, but was first 
observed as central in Idaho on the 6th. It moved southeast- 
ward to the Dakotas during the 7th, three distinct depressions 
appearing within the trough of low pressure when it extended 
over the eastern slope of the Rocky Mountains, one central in 
North Dakota, one in South Dakota, and one in eastern Colo- 
rado. The a. m. weather chart of the 8th exhibited a well- 
defined area of low pressure central over the eastern Dakotas, 
from which region the disturbance moved almost directly north 


ment may be traced from the regular telegraphic reports. The 
track of this storm as given on chart I indicates the uncertainty 
of its movements after the 9th by the dotted course between 
Manitoba and the lower Saint Lawrence valley. The easterly 
movement of the attending depression can be readily traced 
from the regular reports, but the great increase in energy after 
approaching the Atlantic coast would indicate that this resulted 
from a secondary disturbance or that it united with an ocean 
storm moving northeastward near the Gulf Stream. 

V.—This depression developed over the lower Colorado val- 
ley, where it remained, covering the southern and central pla- 
teau regions, until the 10th, its slow movement to the north- 
eastward being attended by light snows on the 8th and 9th 
from Colorado westward to Nevada. It passed eastward over 
Colorado during the 11th, reaching the central Missouri valley 
on the morning of the 12th. It increased greatly in energy 
after passing to the east of the Rocky Mountains, and when 
central near La Crosse, Wis., on the morning of the 13th, the 
barometric pressure was 29.20. While central near La Crosse, 
Wis., this storm covered the central valleys, bounded by eight 
closed isobars, and heavy rains occurred from the Texas coast 
northward, and over the Lake region. Severe gales occurred 
in the Lake region on the 13th and 14th, the winds shifting to 
westerly as the storm moved directly north, and the high area 
from the Rocky Mountain regions passed eastward over the 
Southern States. 

ViL.—Developed over Kansas on the 15th in advance of an 
area of high pressure. It passed northeastward to the Lake 
region, reaching Lake Huron on the afternoon of the 16th, 
where it divided, a secondary disturbance developing over the 
middle Atlantic states and passing eastward over southern 
New England, causing severe gales on the 17th, while the 
principal disturbance disappeared after reaching the upper 
Saint Lawrence valley. The storm was unusually severe while 
moving along the New England coast. When the centre was 
near Yarmouth, N. 8., on the afternoon of the 17th, the barom- 
eter had fallen to 29.16, attended by easterly gales, while 
northwesterly gales occurred on the Atlantic coast as far south 
as Hatteras, N.C. Heavy rains occurred throughout the Gulf 
and Atlantic states while this storm was moving eastward from 
the Mississippi Valley. 

VII.—This disturbance developed in eastern Nebraska on the 
17th, and moved directly eastward over the Lake region with 
increasing energy. While central over Lake Erie severe north- 
westerly gales were reported from the upper lake region, and 
these dangerous winds continued until the centre reached the 
south New England coast. The rain area covered the north- 
ern states east of the Mississippi, although the rainfall was 
generally light. The weather continued fair in the Southern 
States, except near the Florida and Gulf coasts, where heavy 
local rains were reported. This storm apparently increased in 
severity after reaching the New England coast, a maximum 
velocity of 56 miles an hour being reported at Boston, Mass.., 
on the 19th, and on the same date a maximum volocity of 44 
miles at Eastport, Me. The centre of disturbance apparently 
passed eastward south of Nova Scotia during the 20th. 

VIII.—Was first observed on the north Pacific coast on the 
18th, where severe southeasterly gales were reported. It 
passed to the east over British Columbia during the 19th, on 
the afternoon of which date it was central north of Montana, 
attended by an extensive trough of low pressure covering the 
Rocky Mountain districts. On the morning of the 20th two 
depressions were observed, one central north of North Dakota 
and the other over Kansas, extending from Texas northward 
over Nebraska. The succeeding reports indicate that the 
more northerly depression either passed to the north of sta- 
‘tions of observation or became a part of the succeeding area 
‘of low pressure which was following it from British Columbia. 
|The more southerly disturbance moved southward over eastern 
Texas to the west Gulf where it was central on the morning 
of the 21st, attended by heavy rains and strong northeasterly 
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winds. It changed direction to the northeast near to and south 
of Galveston, Tex., and passed to the east Gulf coast, causing 
severe gales. After the centre reached the vicinity of Mobile, 
Ala., the disturbance divided, one portion passing to the east 
of the Alleghany range and the other passing to the Ohio 
Valley. 
the centre being located on the middle Atlantic coast. It con- 
tinued its northeasterly course during the 24th and 25th, 
reaching its maximum energy after the centre passed to the 
eastward of the coast line on the 24th, the maximum velocity 
of wind reported being 72 miles per hour at Block Island, R. 
L., and 48 miles per hour at Boston, Mass. On the morning of 
the 26th it was last observed as central to the southeast of 
Nova Scotia. 

IX.—This storm also originated on the Pacific coast, al- 
though it was first located as central north of Idaho on the 
afternoon of the 20th. It passed to the east of the Rocky 
Mountains on the 21st, moved southward over Montana and 
the Dakotas on the 27th, and thence eastward to the region 
north of Lake Superior, where it disappeared during the 23d. 

X.—Appareutly developed over the Atlantic to the east of 
North Carolina and in the vicinity of the Gulf Stream on the 


26th, at least from the reports at hand it is impossible to trace 


These disturbances united on the afternoon of the 23d, 


it farther to the south. Northwesterly gales were reported at 
Hatteras, N. C., on the 26th, and northeasterly gales on the 
south New England coast on the 27th. It increased in in- 
tensity during its northerly movement, the barometer falling 
to 28.88 at Halifax, N. 8., when the centre of disturbance 
passed northward near that station on the 27th. On the regu- 
lar telegraphic weather chart it was located as central near 
Bird Rocks, Gulf of Saint Lawrence, on the morning of the 
28th. Additional information relative to this storm is given 


‘under the heading “ North Atlantic Storms.”’ 


X1I.—Developed in the upper lake region and was probably 
a secondary disturbance attending the storm previously de- 
scribed. It moved southeastward to the lower lake region 
during the night of the 28th, attended by general rains through- 
out the Northern States and light snows in the upper lake re- 
gion. It passed eastward over the middle Atlantic states dur- 
ing the 29th, and thence northeastward over New England 
and the lower Saint Lawrence valley, where it was central on 
the morning of the 30th, attended by easterly gales over the 
Gulf of Saint Lawrence and strong westerly winds on the New 
England and middle Atlantic coasts. 


> 


NORTH ATLANTIC STORMS FOR OCTOBER, 1890 (pressure in inches and millimetres; wind-force by Beaufort seale). 


The paths of the storms that appeared over the north Atlantic 
Ocean during October, 1890, are shown on chart I. These 
paths have been determined from international observations 
by captains of ocean steamships and sailing vessels received 
through the co-operation of the Hydrographic Office, Navy 
Department, and the “* New York Herald Weather Service.” 

Ten storms have been traced for October, 1890, the average 
number traced for the corresponding month of the last 7 years 
being 12. Of the storms traced for the current month 6 ad- 
vanced eastward from the American continent, 2 apparently 
developed over mid-ocean, one is first located over the Banks 
of Newfoundland, and one appeared off the middle Atlantic 
coast. The storms generally moved northeastward after pass- 
ing the 50th meridian, and no storms were traced from coast to 
coast. 
West Indies. 

In October during the last 17 years 8 severe storms ad- 
vanced northward from the Caribbean Sea. The storms gen- 
erally recurved over or near extreme western Cuba and the 
east part of the Gulf of Mexico and passed thence along or off 
the Atlantic seaboard to the vicinity of Newfoundland. In 
two instances, only, during this period, in 1886 and 1887, have 
storms of pronounced strength advanced from the Caribbean 
Sea over the Gulf of Mexico west of the 90th meridian in Oc- 
tober. In October, 1889, terrific gales swept over the British 
Isles on the 7th, causing many shipwrecks; in the northern 
parts of England and Ireland many houses were demolished 
and numerous trees uprooted, and the barometer fell below 
28.70 (729) over Scotland. October is a month of severe 
storms in the middle latitudes of the north Atlantic Ocean. 
In the current month severe storms prevailed west of the 30th 
meridian during a greater part of the month, while over the 
eastern part of the ocean and near the British Isles the weather 
was unusually fine and settled for the season. 

October, 1890, opened with a storm of great energy central 
northeast of Newfoundland, with pressure below 29.00 (737) 
and strong to whole gales. By the 2d this storm had moved 
northeast to about the 32d meridian, without evidence of loss 
of energy, after which it disappeared north of the region of 
observation. <A telegram from Havana, Cuba, received 12.40 
p.m. of the Ist, stated that a disturbance of moderate energy 
was southwest of that station, and a telegram received 3.20 p. m. 
of the 2d stated that a disturbance was west of Havana. Dis- 


astrous gales were reported over the North Sea on the 2d and 
3d. From the 3d to 5th a storm of moderate strength moved 


No well-defined eyclones appeared over or near the | 


northeastward about midway between the Azores and the 


Grand Banks, after which if apparently recurved westward 
and united with a storm central near Newfoundland on the 
6th. During the 5th and 6th a storm moved from Nova Scotia 
to off the southern extremity of Newfoundland, with fresh to 
strong gales and pressure below 29.40 (747), after which it 
advanced rapidly northeastward and disappeared north of the 
region of observation after the 7th. On the 7th a storm, with 
pressure below 29.50 (749) and fresh gales, was central over 


the Grand Banks, from which position it passed eastward to 


about the 38th meridian by the 38th, with pressure below 29.10 
(739) and fresh to strong gales, after which it disappeared north 
of the region of observation. On the 8th a storm which had 
moved off the middle Atlantic coast during the 7th was central 
off the south New England coast, whence it moved eastward to 


south of the Grand Banks by the 9th, with pressure below 


ure below 29.40 (747) and heavy gales. 


29.40 (747) and fresh to strong, gales. By the 10ti this storm 
had moved northeastward to east of the Grand Banks, with 
pressure below 29.00 (737) and heavy gales, after which it 
moved northeastward and disappeared in the direction of Ice- 
land after the 12th. During the 11th and 12th a severe storm 
advanced from the Gulf of Saint Lawrence to south of New- 
foundland, attended by disastrous gales over the Gulf of Saint 
Lawrence, Cape Breton Island, and eastern Nova Seotia. 
During the 13th and 14th this storm remained nearly station- 
ary over the Banks of Newfoundland, with pressure falling to 
about 29.20 (742) and fresh to strong gales, and on the 15th 
was central off the southeast extremity of Newfoundland, with 
a slight loss of energy. By the 16th this storm had moved 
north-northeast beyond the region of observation. The east- 
ward advance of this storm was apparently retarded during 
the 13th and 14th by high pressure to the eastward. 

On the 15th and 16th the pressure was low over the British 
Isles and severe gales were reported over the Lrish Sea and 
along the coasts of Great Britain. On the 17th a severe storm 
moved northeastward off the New England coast, with press- 
On the 18th this storm 
was central south of Newfoundland, where there was an ap- 
parent increase in energy, and by the 19th the storm centre 
had moved to the east of the Grand Banks, after which it 
passed northeast and disappeared north of the region of ob- 
servation, attended throughout by storms of great violence, 
During the 19th a storm moved eastward off the south New 
England coast, and on the 20th was central off the western 
extremity of Nova Scotia, with pressure below 29.40 (747) and 
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fresh to strong gales. By the 2ist this storm had advanced 55th and 65th meridians 2 less than the average. West of the 
to south of Newfoundland, where a loss of energy was shown, 65th meridian the average number of days for which fog was 
after which it moved eastward and apparently dissipated. reported for the last 3 years is 3. On the dates fog was re- 
During the 2ist and 22d a storm of considerable strength | ported east of the 65th meridian it occurred with the approach 
moved eastward over the north part of the Gulf of Mexico, or passage to the northward of general storms. Dense fog 
and on the 23d was central off the south and middle Atlantic was reported at New York City on the 23d and 24th with the 
coasts. During the 24th and 25th this storm moved eastward | advance along the middle Atlantic coast of a general storm. 
south of the 40th parallel to the 65th meridian, with pressure | OCEAN ICE IN OCTOBER. 
below 29.40 (747) and fresh to strong gales. By the 26th ~4 The following table shows the southern and eastern limits of 
storm had moved to the west edge of the Grand Banks, with | «1,4 region within which icebergs or field ice were reported for 
an apparent increase in energy, after which it recurved north- | October during the last 8 years : 
ward and probably united with a storm which moved 
i Eastern limit. 


ward over Nova Scotia during the night of the 27-28tbh. Mr. 
Jos. Ridgway, jr., observer, Saint Thomas, W. I., reports, under | 
date of the 26th, ‘‘ that the barometer had been falling at Saint Seath. | Lat. N. Long. W.|| Month. | Lat. N. [Long. W. 
Thomas since the 20th, reaching the lowest point, 29.89 (759), 
at 5 p. m., 25th. The morning of the 24th the wind was east- 
erly, and later in the day it veered to se.,and on the 25th it October, | nat October, | 466) 462 
veered from se. to sw. The tide had been unusually high for | | 23 
several days.” These conditions were probably due to the | Setober, 1886........... 41 34| 49 43 || October, 1886.......... | 4603) 46 37 
| October, 42 | 50 02 || October, 1887.......... 42 55 50 o2 
storm which moved from the Gulf of Mexico along the Atlantic October, S843) 55 36 | October, 36 
coast from the 21st to 26th. On the 27th a storm of consider- | | 
able energy, with pressure below 29.20 (742), appeared between | 
Mean.......++ 4555 | So |) 47 10 | 48 33 


Nova Scotia and Bermuda, whence it moved northward to the | 
Gulf of Saint Lawrence by the 28th, with pressure below 29.00 “Wor the current month i ce was reported nate than 2° couth 
(737) and heavy gales, after which it disappeared north of the) 114 nearly 3° east of the average southern and eastern limits 
region of observation. During the 30th and 31st a storm — of ice for October, as determined from reports of the last 7 
northeastward over the Canadian Maritime te es =~ y years. The southernmost ice reported was a medium sized ice- 
Gulf of Saint Lawrence and disappeared north of Newfound- berg noted on the 13th in the position given, and the eastern- 
land, with pressure below 29.30 (744) on the 30th. most ice reported was a large iceberg noted on the 5th in the 
FOG IN OCTOBER. position given. The iceberg of the 5th, referred to, was east 
The limits of fog-belts west of the 40th meridian, as deter-| of the extreme eastern limit of ice for October as shown by 
mined from reports of shipmasters, are shown on chart I by | reports of the last 7 years. As is usual in October ice was 
dotted shading. In the vicinity of the Banks of Newfoundland | most frequently encountered along the east edge of the Banks 
fog was reported on 19 dates; and between the 55th and 65th ‘of Newfoundland north of the 45th parallel, and in and east of 
meridians on 3 dates. No fog was reported west of the 65th | the Straits of Belle Isle. In quantity the ice reported for the 
meridian. Compared with the corresponding month of the current month exceeded the average for October. 
last 3 years the dates of oceurrence of fog near the Grand| The limits of the region within which Arctic ice was re- 
Banks numbered 6 more than the average; and between the ported for October, 1890, are shown on chart I by ruled shading. 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


Many of the voluntary stations do not have standard thermometers or shelters. 


The distribution of mean temperature over the United; Lawrence valley, in extreme northwest Michigan, northeast 


States and Canada for October, 1890, is exhibited on chart Minnesota, and in the Saskatchewan Valley. 
The mean temperature was above the normal over the north- 


II by dotted isotherms. In the table of Signal Service data | orn portion of the country from east Washington to the Gulf 
the monthly mean temperature and the departure from the | of Saint Lawrence, along the Pacific coast south of the 40th 
normal are given for regalar stations of the Signal Service. parallel, over the southwest part of the plateau region, on the 
The figures opposite the names of the geographical districts | southeast slope of the Rocky Mountains, in the lower Rio 
in the columns for mean temperature and departure from the Grande valley, and over south Florida; elsewhere the month 
normal show, respectively, the averages for the several dis- was cooler than usual. The greatest departures above the 
tricts. The normal for any district may be found by adding normal temperature were noted in Manitoba and on the south 
the departure to the current mean when the departure is below | Pacific coast, where they ranged to 4.7 at Minnedosa, Man., 
the normal and subtracting when above. The monthly mean | and to 4.8 at Los Angeles, Cal. The most marked departures 
temperature for regular stations of the Signal Service repre-| below the normal temperature were reported in the interior of 
sents the mean of the maximum and minimum temperatures. | Alabama and Georgia, and in eastern Tennessee, where they 
The mean temperature was highest over south Florida and | equalled or exceeded 3.0. 
in the lower Rio Grande valley, where it was above 75, and | The warmest October along the middle and south Atlantie 
the mean values were above 70 over the Florida Peninsula, | coasts and in Florida occurred in 1881, when the mean tem- 
along the west Galf coast, and in the lower Rio Grande val-| perature was 3 to 5 above the normal; from the northeast and 
ley. South of a line traced from the South Carolina coast middle-eastern slopes of the Rocky Mountains eastward over 


irregularly westward to central Texas, and thence southwest-| the Ohio Valley, the Lake region, New York, and New Eng- 
ward to the middle Rio Grande valley, over the southwest land,iu 1879, when the mean temperature was 4 to 8 above the 
part of the southern plateau, in southern California, and at| normal; from the Dakotas westward to the north Pacific coast 
stations in the San Joaquin and Sacramento valleys the mean in 1889, when the mean temperature was 4 to 6 above the nor- 
temperature was above 65. The mean temperature was lowest mal; along the middle Pacific coast in 1887, when the mean 
at elevated stations in central Colorado, where it was below | temperature was 3 to 4 above the normal; and at Los Angeles, 
35, and the mean readings were below 40 in the lower Saint Cal., in 1890, when the mean was 4.8 above the normal and 1.5 
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above the highest mean previously reported for October. The Deviations from normal temperature—Continued. 
coolest October over a greater part of New England and south- 
east New York occurred in 1888, when the mean temperature 1S | 
was 2 to 5 below the normal; along the middle and south | = | 
Atlantic coasts in 1876, when the mean temperature was 6 to Stateand station.| County, | = | 2 
below the normal; over the east part of the lower lake region | | 82) 3 
in 1889, when the mean temperature was about 5 below the 3 § | 
normal; in the valley of the Red River of the North, at Lake | _ 
Superior stations, in northeast Iowa, and on the Texas coast! jersey, |e 
in 1887, when the mean temperature was 4 to 6 below the nor- Moorestown ..... | Burlington ..| | 27 | 53-6 + 0-2) | 1879 | 48-6| 1888 
mal; in the middle Mississippi and lower in "New York. "| | OF 
1873, when the mean temperature was 5 to 7 below the nor- | Cooperstown .. ... Otsego ...... 45-4) 36 455 — 09 53-3| 1879| 40:7| 1865 
mal from the upper Missouri valley westward to the north Worth Carolina. | 47-0 | | 47-9 1879) 41-8) 
Pacific coast and thence southward along the Pacific coast to | Caldwell..... 967 19 | 55-0 — 1-7 66-4 1878 | 48.0) 1874 
the 35th parallel in 1881, when the mean temperature was 3 Lewisburgh. Champaign ... 51-9 $8. 53-2 1.3 1852) 43.0] 1869 
40th parallel in 1883, when the mean was about 5 below the | A!bany .......... | 10 | $1-0 162 $6-3 | 1885) 48-7 1881 
and on the south Pacific coast in 1886, when the mean |“ Penisyivania. 
temperature was 3 to 4 below the normal. From the above it | BSS 
wiil be noted that in 18381, when the mean temperature Was | Weilsborough Tioga........ (50:2) | 46-5 3-7 60.0) 41-2) 1889 
the highest ever recorded for October along the middle and | Sumter....../ 63-69 61-7 — 69-0 1881 (1885, 
south Atlantic coasts, the month was the coolest October on, Tennessee fits 
record from the upper Missouri valley to the north Pacifie | 
coast and thence southward along the Pacific coast to the 35th | New Pim Austin ...... | 17 | 73-9 | 1881) 65.8) 1873 
parallel, and that in 1889, when the month was unprecedent- | Strafford ......... | Orange ...... | 46-8 17 | 45-6 |— 1-21 1879| 40.6| 1888 
edly warm from the upper Missouri valley to the north Pacific | Birdencet... eoeee | Northampt’n | 61.0 22 «55-9 Ss 5-1 69-2 “1881 54-5 1869 
coast, the month was the coolest October ever noted at sta-| Washington re | 
tions in the east part of the lower lake region. Wisconsin. 
Madison ......... Dane ........ 47-9 21 48.2 (+ 0-3) 50-4 1864 | 39-8 1869 


DEVIATIONS FROM NORMAL TEMPERATURE. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperature for Octo- 
ber for a series of years; (2) the length of record during which 
the observations have been taken, and from which the normal 
has been computed; (3) the mean temperature for October, 
1890; (4) the departure of the current month from the normal ; 
(5) and the extreme monthly mean for October, during the 
period of observation and the years of occurrence: 


| 
| 


| | @ : 
| s = 
is, S } (5) Extreme monthly mean 
oe é for Oc 
| se | 
Lead Hill........ Boone ....... | 60.1 9 | 59-9 |— 0.2 64.0 1881 56.0 | 1885 
California. 
Sacramento ...... ramento . 61 +9 '— 7-8 69. 9 
7 | 83-9) 7 | 1875 | 53+9 1890 
Middletown. .... Middlesex... 50.0 2 -I —o. “7 | 
| 50 3 | 49-1 09 1871 45-5 1888 
Merritt’s Island. Brevard ..... | 75-7 8 | 75-5 |— 0.2, 79.0 1882 73-1 1885 
Georgia | | 
Monroe ..... 67-3 16 | 64-7 2-6 75.4 1884 61-7 1885 
i | | 
cone Peoria....... 53-9 31! 54-7 0-8 62-7 | 187 45-2 1 
McHenry....| 47-7 34. | 48-9 1-5 56.0 | 1879 | 38.6 
| 
Switzerland 55.9 24 56-4 0.5 65.0 1879 43-2 1869 
a. 
Howard..... 45-8 18 | 44-9 —o.9 54.1, 18 38 
Monticello....... Jones........ 49-0 35 48.0 1.0 58.0 | 
Logan. Kee Harrison .... 52-6 16 | 53-8 4+ 1.2 60.7 1879) 4&5 1875 
ansas. | 
Lawrence ........ Douglas ..... 54-4 22 | 54-8 0.4 60.5 187 44-0} 1869 
Wellington ...... Sumner ..... -6 11 | 60.1 | -5, 60.6 | "84 -3 | c 
56 3 5 1879, 53-3 |1860, 83 
Grand Coteau .... Saint Landry 68.7 9 | 66.8 — 1-9 75.5 1883 64.8 | 1885 
enobscot... 45-6 20 — | 
45 | 45°5 | 49-7 1879 42-1 1888 
mberland...... Allegany .... 8 I . I-9 60. ° 
Amherst ........ Hampshire.. 48.8 54 | 48.1 — 0.7) 56.0 18 -8 
merset ........ ristol ...... 18 51-5 — 1.0 58. 
Michigan. 52-5 51-5 58-1 1879 47-6 1874 
alamazoo...... Kalamazoo... 49.8 14 | 51-0 + 1.2 54.5 1879 45-7 1887 
Thornville....... Lapeer ...... 13 | 50-0 o. 
Siteane. pe §0-4 3 | 50 4 58-5 1879 45-6 1889 
inneapolis ..... Hennepin ... 45- 2 +5 — 0-8 56. . 
Montana P 45°3 5) 4s 1879 1869 
ort Shaw....... szewisaClarke 49.0 21 I 6 
Hanover ......... Grafton...... 44-9 55 | 44-6 '— 0.3 52.4 1879 38-6 1836 


MAXIMUM AND MINIMUM TEMPERATURES. 


The highest temperature reported by a regular station of 
the Signal Service was 99, at Los Angeles, Cal., on the 21st 
and 27th. The maximum temperature rose to or above 90 in 
central and northeast Florida, in the Rio Grande Valley, in 
the Colorado Valley from extreme south Nevada southward, 
in California south of the 35th parallel, and at Red Bluff, Cal. 
The maximum temperature was above 80 north of a line traced 
from the Virginia coast to Lake Erie, thence westward to the 
lower Missouri valley, thence northward over the Dakotas, 
thence southward to south New Mexico, thence westward to 
central Arizona, and thence northwestward to northern Cali- 
fornia. The lowest maximum temperature was noted on the 
north Pacific coast and over the northern plateau, where it 
fell below 70. The reports of United States Army post sur- 
geons and voluntary observers show that the maximum tem- 
perature rose to or above 100 at the following-named stations 
only: Merced, Cal., 118, and Casa Grande and Gila Bend (2), 
Cal., 100. At Galveston, Tex., 20 years record, the maximum 
temperature was 2 higher than previously reported for Octo- 
ber, noted in two or more preceding years, and at Springfield, 
Ill., 12 years record, the maximum temperature was as bigh as 
previously reported for October, being the same as for 1879. 

The lowest temperature reported by a regular station of the 
Signal Service was 14, at Huron, S. Dak., on the 26th. The 
minimum temperature was below 30 north of a line traced from 
the New England coast over the lower lake region, thence 
northwestward over lower Michigan, thence southwestward to 
the south part of the southern plateau, thence northwestward 


to west central Oregon, and thence northward (describing a 
‘loop to the eastward over the Columbia Valley) to British 


Columbia. The highest minimum temperature was 64, at Key 
West, Fla., and the minimum values were above 50 along the 
immediate west Gulf coast. At Key West, Fla., the minimum 
temperature was 1° lower than previously reported for October. 
The reports of United States Army post surgeons and volun- 
tary observers show the following minimum temperatures in 
states and territories where temperature falling to or below 20 
was reported: Breckenridge, Colo.,—10; Alliance, Nebr., and 
Pioche, Nev., 8; Lakin, Kans., 15; Howard, 8. Dak., Alta, 
Utah, and Henry’s Lake, Idaho, 10; Fort Logan, Mont., Steele, 
N. Dak., and North Powder, Oregon, 11; Pokegama Falls, 
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Minn., and West Milan, N. H., 12; Dale Enterprise, Va., and | 
Camp Pilot Butte, Wyo., 13; Stilson, Iowa, 15; Waterville, 
Wash., and Haywood, Wis., 16; Chama, N. Mex., 17; Adrian, | 
Mo., 18; Atwood and Sandwich, Lll., Point Isabel, Ind., Fair- 
field, Me., and East Berkshire, Vt., 20. 


LIMITS OF FREEZING WEATHER. 


The southern and western limits of freezing weather are 
shown on chart IT by a line traced from the middle New Eng- | 
land coast over the lower lakes, thence to the middle Ohio) 
valley, thence southeastward to north South Carolina and | 
Georgia, thence westward over the south part of the southern | 


Lexington, Ky.; Kenton and Wooster, Ohio; Oak Ridge, N. 
C.; Dale Enterprise and Summit, Va.; Ogdensburgh, N. Y. 
3ist, Montgomery and Columbiana, Ala.; Atlanta and Athens, 
Ga.; Agricultural College, University, Batesville, Palo Alto, 
Pontotoc, and Holly Springs, Miss.; Memphis, Ashwood, Dy- 
ersburgh, Covington, Grand Junction, Milan, Florence Sta- 
tion, Franklin, and Clarksville, Tenn.; Canton, Ky.; Cairo, Ll; 
Amana, Lowa; Globe, Kans.; Jacksonborough, Obio; Pitts- 
burgh, Pa.; Washington City; Baltimore and Barren Creek 
Springs, Md.; Egg Harbor City and Readington, N. J.; Bolar, 
Lexington, and Staunton, Va.; New York City. 

The first black frost of the season was reported at Olympia, 


plateau, thence northwestward to west-central Oregon, thence Wash., on the 9th; at Tatoosh Island, Wash., on the 13th; at 
eastward over the valley of the Columbia River, thence west- Santa Fé, N. Mex., and near Leavenworth Kans., on the 14th; 
ward to west-central Washington, and thence northward to| at Wichita, Kans., on the 16th; at Erie, Pa., Grand Haven, 


British Columbia. 
RANGES OF TEMPERATURE. 


The greatest and least daily ranges of temperature are given | 


in the table of Signal Service data. The greatest monthly 
ranges of temperature occurred in the middle Missouri valley, 
where they exceeded 60, whence they decreased eastward to 
less than 30 on the south New England coast, southeastward 
to less than 25 over extreme south Florida, and to less than 
40 on the immediate east Gulf coast, southward to 40 on the 
west Gulf coast, southwestward to less than 50 over the south- 
ern plateau and on the south Pacific coast, and westward to 
less than 40 on the middle Pacific coast, and to less than 30 
at stations on the north Pacific coast. 


FROST. 


‘and Port Huron, Mich.. on the 22d; at Kansas City, Mo., on 
the 27th; at Knoxville, Tenn., on the 28th; at Milwaukee, 
Wis., on the 30th; and at Nashville, Tenn., on the 3ist. 
Compared with the average date of first killing frost in the 
respective localities the killing frost of the 14th at Springfield, 
Mo., and of the 3lst at Atlanta, Ga., was about seasonable; 
that of the 9th at Roseburgh, Oregon, was about 3 weeks 
early; that of the 14th at Dodge City, Kans., and of the 27th 
at Hot Springs, Ark., was about one week late; that of the 
28th at Columbia, 8. C., Chattanooga and Nashville, Tenn., 
and of the 31st at Cairo, Ill., was about two weeks late; that 
of the 2ist at Indianapolis, Ind., of the 27th at Saint Louis, 
|Mo., and Leavenworth, Kans., and of the 3lst at Baltimore, 
| Md.,and Washington City wasabout 3 weeks late; and that of 
the 28th at Louisville, Ky., and of the 30th at Dale Enterprise, 


The first killing frost of the season was reported as follows: | Va., was about 4 weeks late. 
3d, Carson City, Nev. 5th, Fort Morgan and Magnolia, Colo. ;| Frost oceurred as far south as the north part of the Florida 
Moab, Utah. 7th, Fort Stanton, N. Mex. 8th, Watkins, Colo.| Peninsula on the 28th; in extreme west Florida on the 20th, 


9th, Roseburgh, Oregon. 10th, Albany and MeMinnville, Ore- | 
gon; Keeler and Susanville, Cal.; Eastport, Me. 11th, Tatoosh 
Island, Wash.; Walnut Grove, Ariz. 12th, Fort Apache, Whip- 
ple Barracks (Preseott), and Holbrook, Ariz.; Glendive, Mont. 
13th, Strawberry, Ariz.; Santa Fé, N. Mex. 14th, Cafion City, 
Hugo, Lamar, Yuma, and Pueblo, Colo.; Dodge City and 
Wichita, Kans.; Springfield, Mo. 15th, Deer Trail, Colo.; Lun- 
enburgh, Vt. 16th, Sheridan Lake, Colo. 17th, Centreville 
and Ironton, Mo. 18th, Bennet, Colo.; New Frankfort, Mo. 
19th, Keokuk and Clarinda, fowa; Kansas City, Excelsior 
Springs, and Wither’s Mills, Mo.; Howe, Nebr. 20th, Spring- 
field, Louisville, Oswego, and Riley, LIL; Clinton and McCaus- 
land, Iowa; Shelbyville, Ky.; Trenton, Tenn. 2ist, Forest 
Park (Saint Louis), Mo.; Indianapolis and Seymour Ind.; To- 
ledo, Napoleon, Tiffin, and Wauseon Ohio; Detroit, Mich. ; 
Marion and Wytheville, Va.; Morganton and Lenoir, N. C.; 
Portland, Me. 22d, Boston and Fall River, Mass.; Albany, N. 
Y.; Cleveland, Sandusky, Garrettsville, Orangeville, and Vi- 
enna, Ohio; Lava, N. Mex. 23d, Brady, Tex. 26th, Topeka, 
Kans. 27th, Hot Springs, Osceola, and Winslow, Ark.; New- 
nan, Ga.; Marksville La.; Meridian and Hernando, Miss. ; 
Saint Louis, Lebanon, and Willow Springs, Mo.; Leavenworth, 
Lebo, and Morse, Kans.; Chicago, Ill.; Shiloh, Ohio. 28th, 
Louisville, Ky.; Vaiden, Miss.; Raleigh, Chapel Hill, Mount 
Pleasant, and Washington, N. C.; Columbia and Statesburgh, 
8.0.; Athens,Ga.; Chattanooga, Nashville, Cumberland Gap, 
Andersonville, Jacksboro, Parksville, Nannelly, Austin, and 
Hohenwald, Tenn.; Nottoway C. H., Va. 


30th, Vevay, Ind.;' 


24th, 27th, and 3ist; in extreme south Mississippi on the 

27th and 3ist; in extreme south Louisiana on the 27th to 29th 

and 31st; in central Texas on the 5th, 6th, 10th, 23d, 24th, 
‘and 3lst; to south New Mexico on the 4th, 7th, 13th, and 22d; 
in south-central and southeast Arizona on the 11th to 15th and 
20th; andin the neighborhood of Los Angeles and San Diego, 
Cal., on the 10th and 11th. 

Compared with September, 1890, the limit of frost was about 
5° farther south in the Atlantic coast states; 7° to 8° farther 
south in the Mississippi Valley; and about 5° farther south in 
the plateau region and on the Pacifie coast. 

TEMPERATURE OF WATER. 

The following table shows the maximum, minimum, and 
/mean water temperature as observed at the harbors of the 
several stations; the monthly range of water temperature; 
and the mean temperature of the air for October, 1890: 


Temperature at bottom. Mean tem- 
onthly the sta- 
| Max. | Min. | Range. 

° ° | ° 

Boston, Mass .... -6 47- 10. +9 | I. 
Canby, Fort, I 2.6 xe 
Charleston, S.C .... 78.1 67-5 10.6 73-3 | 67.6 
TES 1-6} 49-1 2-5 50.4 | 40.6 
65.0 17.0 73-9 72-0 
87-0 74-5 12-5 83-3 | 79-6 
| Portland, Oregon ..........0sseeeeeees 61.8 52. 9-0 5.8 §2.6 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and 
Canada for October, 1890, as determined from the reports of 
nearly 2,000 stations, is exhibited on chart III. In the table 


of Signal Service data the total precipitation and the depart- 
ure from the normal are given for each Signal Service station. 
The figures opposite the names of the geographical districts in 


|the columns for precipitation and departure from the normal 
show, respectively, the averages for the several districts. 
The normal for any district may be found by adding the de- 
parture to the current mean when the precipitation is below 
the normal and subtracting when above. 

The heaviest monthly precipitation reported was 14.80, at 


i 
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Neah Bay, Wash. At Port Moody, B. C., 12.90 fell, and at Ju- 
neau, Alaska, the monthly rainfall was 11.31. In extreme west 


“Mont. ; in south New England, eastern N. Y., Pa., and La., in 
1877, when the excess varied from 4.00 to 6.00; in the middle 


Fla., east-central N. J., extreme west N. Y., on Long Island, | and lower Ohio valleys and west Tennessee in 1883, when the 
in R. 1. central Mass., and west-central lower Mich., more excess varied from 3.00 to 6.00; in the upper Mississippi val- 
than 10.00 was recorded. Over a greater part of southern Cal., | ley in 1881, when the excess varied from 2.00 to 5.00; and in 
and thence northward over the central and western parts of the | Cal. in 1889, when the excess varied from 2.00 to 7.00. 


state to the 40th parallel, no precipitation was reported; and 
the monthly precipitation was less than 0.50 generally in 
northern and eastern Cal., southern Oregon, Nev., west Utah, 
and west Ariz. 


The least precipitation reported for October occurred at Con- 
cordia, Kans., Abilene, Tex., Walla Walla, Wash., and San 


San Francisco, Cal., in 1890, the deficiency varying from 1.15 
Over a greater part of the northern and mid- | at San Francisco, Cal., to more than 2.00 at Abilene, Tex.; in 


dle plateau regions, the east and west parts of the southern | Me. in 1874, when the deficiency varied from 2.00 to 3.00; also 


plateau, over a large portion of the eastern slope of the Rocky 
Mountains, in the middle Missouri valley, in adjoining parts 
of east-central Mo. and west Ill., and in the Rio Grande Val- 
ley above Rio Grande City, Tex., less than 1.00 fell. 

The precipitation was generally in excess of the average for 
October east of the Missouri and Mississippi rivers, except 
over the north part of the upper lake region and thence east- 
ward to the west coast of the Gulf of Saint Lawrence, in the 
middle Mississippi valley, on the N. C. coast, and over south 
Fla. Tothe west of the Mississippi and Missouri rivers the 
precipitation was deficient, save on the north Pacific coast, 
from southeast Wyo. west of south over Ariz., in east-central 
Tex., south-central Ind. T., and at Rio Grande City, Tex. The 
greatest excess in precipitation occurred on the southeast New 
England coast, where it exceeded 6.00; in extreme northwest 
Wash. and the adjoining part of British Columbia, where it 
ranged from 4.00 to nearly 6.00; in east-central Tex., where it 
exceeded 5.00; in extreme west Fla., where it exceeded 4.00; 
and in northeast Iowa, at Rio Grande City, Tex., and on 
Prince Edward Island, Gulf of Saint Lawrence, where it ex- 
ceeded 3.00. The most marked deficiency in precipitation oc- 
eurred at Key West, Fla., where if was nearly 4.00, and the 
deficiency was more than 2.00 at Eastport, Me., Quebec, on 
the N. C. coast, at Springfield, Ill., and Escanaba, Mich. 

Considered by districts the average percentage of the nor- 
mal in districts where the precipitation was in excess was 
about as follows: east Gulf states, 174 per cent.; New Eng- 
land, 170 per cent.; lower lakes, 164 per cent.; middle Atlan- 
tic states, 155 per cent.; southern plateau, 137 per cent.; Ohio 
Valley and Tennessee, 128 per cent.; extreme northwest, 126 
per cent.; Rio Grande Valley, 119 per cent.; west Gulf states, 
116 per cent.; upper Mississippi valley, 108 per cent.; north 
Pacific coast, 103 percent. In districts where the precipita- 
tion was deficient the percentage of the normal was about as 
follows: at Key West, Fla., 34 per cent.; at Spokane Falls, 
Wash., 49 per cent.; middle-eastern slope of the Rocky Moun- 
tains, 66 per cent.; Missouri Valley, 71 per cent.; and upper 
lakes and middle plateau, 96 per cent. For the middle Pacific 
coast, where trace of precipitation was reported for the cur- 
rent month, the normal is 1.06, and on the south Pacifie coast, 
where the average was 0.02, the normal is 0.44. On the south 
Atlantic coast and on the northeast slope of the Rocky Moun- 
tuins the precipitation for October, 1890, about equalled the 
October average. 

For the period January to October, 1890, inclusive, the pre- 
cipitation in the Ohio Valley and Tennessee, the lower lake 
region, and on the middle Pacific coast, averaged about one- 
fourth greater, and in New England and the west Gulf states, 
one-tenth to two-tenths greater than the average, while in the 
Rio Grande and Missouri valleys, the northeast and middle- 
eastern slopes of the Rocky Mountains, the middle plateau 
region, and on the south Pacific coast the precipitation aver- 
aged two-thirds to three-fourths of the normal amount for the 
period named. 

The heaviest precipitation ever reported for October occurred 
at Newburyport and Somerset, Mass., Dyberry and Grampian 
Hills, Pa., Cumberland, Md., Pensacola, Fla., Grand Coteau, 
La., Cleveland, Ohio, Port Huron and Thornville, Mich., Fort 
Buford, N. Dak., Fort Assinniboine, Mont., and Yuma, Ariz., 
in 1890, when the excess above the normal varied from nearly 
6.00 at Somerset, Mass., to nearly 1.00 at Fort Assinniboine, 


2 


from west Pa. over east Va., and in the lower Mississippi val- 
ley, in 1874; from the south Atlantic coast to the Mississippi 
| River in 1886, when the deficiencies varied from 2.00 to 6.00; 


from the upper Mississippi valley and the west part of the 


‘upper lake region westward over N. Dak. and Mont. in 1889, 


when the deficiencies varied from 1.00 to 3.00. It will be noted 
in connection with the distribution of precipitation for October, 
1889, that it was the heaviest ever reported for Cal., and the 
least ever noted over the northern part of the country from 
Wash. to the upper lakes. 


DEVIATIONS FROM AVERAGE PRECIPITATION, 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for Oc- 
tober for a series of years; (2) the length of record during 
which the observations have been taken and from which the 
average has been computed; (3) the total precipitation for 
October, 1890; (4) the departure of the current month from 
the average; (5) and the extremes for October during the 
period of observation and the years of occurrence : 


(5) Extremes for Oct. 
State an station. | County. #5 | Greatest. | Reest. 
a | = /Am’t.) Year. | Am’t. | Year. 
Arkansas. “Inches Years Inches Inches. | Inches | Inches. 
Lead Hill........ Boone ,...... 4-70 9 | 2.28 | —2.42 [18.11 1883 1886 
California. } 
Sacramento ...... Sacramento 0.80 | 0-01 | —0.79 | 7-01 | 1889 0.00 
Connecticut. | | 
Middletown ..... Middlesex...| 3-91 | 29 | 7-52 | 43-61 '14-51 | 1869 | 0-89! 1868 
Florida. 
Merritt’s Island. Brevard ..... 5-74 12 | 3-85 | —1-89 |11.94 1886 | 1.33 1889 
Georgia. | | 
conten Monroe...... 2.82 16 | 5-89 | +3.07 7-86 1879 0.10 1884 
inois. 
Peoria ...... Peoria . 2-64 34 | 3-45 | | 5-68 | 1877| 1860 
McHenry ....| 2.67 39 | 5-38 16-81 | 1881 0. 29 1867 
| 
Logansport....... 2.84 14 | 2-82 | —0.02 5-47 | 1-00! 1 
Vevey dan | Switzerland. 25 | 3-07 | +0-52 7-67 1883 0. 28 
lowa. 
Cresco Howard ..... 2-29, 19 | 3. 1.69 8-06, o1 I 
Monticello....... Jones,....... 2.84) 35 / 7-21 | 1881 oa | 
ogan. Harrison 2.51 22 1-87 | +0.64 | 6-60 1881 0.46 | 1889 
ransas | | | 
Lawrence .......4 ' Douglas ..... 24 | 5-35 | 2-54 6-96) 1870) 18 
35 
Wellington ...... | Sumner.....| 3-46 11 | 2-63 | —o.83 | 6.32 1882 | 1.29 | ais 
Louisiana. | 
Grend St. Landry 2.33 | | 4.98 | 4-98 | 1890, 1889 
laine. 
cove 20 3-36 | —0.94 7-51 | 1888 1.09 | 1882 
Cumberland ....| All | 665 | | 
umberland.....) egany ....| 2.22) 19 | 6.65 +43 | 6.6 1890 | 0.00} 18 
Massachusetts. | | ” 
Amherst ......... Hampshire ..| 3.92 | 55 | 6.98 | +3.06 /|11.36 1869 1.12 | 1876 
Newburyport ....| Essex ....... | 3-67 | 7-20 3-53 | 7-20 0.81 | 1879 
| Bristol ...... | 3-81 | 18 | 9-61 | 9-61 1890 | 1417 | 1879 
ichigan. | 
Kalamazoo....... | Kalamazoo ..| 2.93 14 4-32 1-39 | 6.57 1881 1-29 | 1886 
Thornville ....... Lapeer ...... 13 7.96 7:96 | 1890| 1-28) 1889 
Minnesota, 
Minneapolis ..... Hennepin....| 1-93 | 24 | 2-46 | 0.53 | 4-92} 1868! 0.06 | 1889 
Fort Shaw --.....| LewisaClarke| | + 
ort Shaw ....... wisaClarke| 0.51 | 21 | 2-20 1.69 | 2-22 188 0.00 I 
New Hampshire. 
Hanover ......... Grafton...... | 3-42 49 | 4-75 | #1-33 | 9-24 1869 0.32 | 1868 
oorestown ..... urlington ..| 3.29 27 | 5-76 2-47 | 6.8 T oO. 1 
South Orange .... Essex ....... | 20 3°46 | 
| | 36 | 8 
ooperstown..... 3-29 | | 5-91 2.62 | 6. I 0.88 | 18 
Palermo ......... Oswego...... 36 | | 3 | 30 
North Carolina. | 
Caldwell..... 3-40 19 4-40 | +1.00 | 9+ 50 1885 | 0-70 | 1889 
w. | 
N. Lewisburgh ... Champaign..! 2.28 | 18 3-45 | | 545 1881 0.45 | 1887 
Wauseon ........ Fulton ...... 2.62 18 | 1-14 | 8.92 1881 0.93 '"74,"89 
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precipitation—Continued. 


a 


Deviations from averag 


| g | (5) Extremes for Oct. 
State and station.| County. | Greatest Least 
ge 
| = | 3 3 Am’t. Year Am’t. Year 
Or | fnches| Years Inches “Inches | Inches 
IMM... 3 10 | 1-74 | —I.90 | 7-15 1882 | 
Alba | Li 882 | 887 
| | 3-00 | 20) 2-30) —o. 76 | 1876 | 1874 
Pennsylvania. 
Dyberry ........- Wayne ...... 3-27 7-39 ~12 | 7-39 1890 1.23 1882 
Grampian Hills Clearfield 2-89 20 3-47 | 6.36 I | 1887 
zen Tioga........ 13-S7} 4 1.12 | 7.50 1885 0.44 1879 
Sumter...... | 3-05 9 3:35 40.30) 8.15 1887 | 0.02) 1884 
Wilson ...... | 2.80 21 4.94 42.14 5-11 1883 0.38 1886 
‘ers. 
New Austin ...... | 3-83 18 | 3.11 | 1881 | 0-69 1889 
eee Orange ......! 3-27 17 | 4-80 | | 6.80 1873 | 1-20 
irginia. | | 
Northampton) 3.46 21 §-80 +2-34 | 9-25 1872 1884 
ashington, 
Fort ..| 2-00 14 2.07 | 40.07 | 3-58 1875 1.00 1885 
Wisconsin. | | 
Madison ......... | Dane ........ 2-76 21 4-59 | #1-83 | 9.12 81, 1889 
| 
«Frequently. 


EXCESSIVE PRECIPITATION, 


Precipitation to equal or exceed 10.00 was reported at 13 
stations in Massachusetts, at 2 stations in New York and 
Rhode Island, and at one station in Florida, New Jersey, 
Michigan, and Washington; the greatest amount, 14.80, being 
noted at Neah Bay, Wash. 

In October of preceding years monthly precipitation to equal 
or exceed 10.00 has been reported for 16 years in Fla.; for 11 
years in Tex.; for 5 to 8 years in La., N. H., N. Y., N. C., 
Oregon, and Wash.; and for 1 to 4 years in Ala., Ark., Cal., 
Conn., D. C., Ga., Ill., Ind., Iowa, Kans., Ky., Me., Md., 
Mass., Mich., Miss., Mo., Ohio, Pa., R. I., 5. C., Tenn., Vt., 
and Va. In states and territories other than those named 
precipitation to equal or exceed 10.00 has not been reported 
for October of preceding years. Among the heavier rainfalls 
reported for October are: 28.57, at Sims, Cal., in 1889; 20.03, 
at Mayport, Fla., in 1880; 29.097, at Reidsville, N. C., in 1885; 
and 14.80, at Ellensburgh, Oregon, in 1889. Exclusive of the 
instances and years cited precipitation to equal or exceed 15.00 
in October has been reported for 6 years in Tex.; for 4 years in 
Fla.; for 2 years in Ga., N. Mex., and Va.; and for 1 year in 
Ark., La., Me., N. H., and N. C. 

Precipitation to equal or exceed 2.50 in 24 hours was re- 
ported at 12 stations in La., and on 4 dates, the 15th, 16th, 
2ist, and 22d; at 10 stations in S.0., and on 5 dates, the 16th, 
20th to 23d; at 9 stations in Ga., and on 5 dates, the 13-14th, 
and 22d to 24th; at 9 stations in Tex., and on 10 dates, the 
5th to 7th, 13th, and 16th to 21st; at 7 stations in N. O., and 
on 2 dates, the 22d and 23d; at 6 stations in Mo., and on 3 
dates, the 3d, 12th, and 13th; at 6 stations in Mass., and on 
5 dates, the 16th, 17th, and 23d to 25th; at6 stations in Kans., 
and on 2 dates, the 12th and 13th; at 5 stations in Mich., and 
on 3 dates, the 12th, 13th, and 17th; at 5 stations in Iowa, 
and on 3 dates, the 11th to 13th; at 4 stations in Fla., and on 
6 dates, the Ist, 7th to 9th, 21st, and 22d; at 4 stations in 
Md., and on 5 dates, the 2d, 20th, 21st, 23d, and 24th; at 3 
stations in N. J., and on 4 dates, the 2d, 16th, and 23d-24th; 
at 3 stations in Va., and on 4 dates, the Ist, 2d, and 22-23d; 
at 2 stations in Ala., and on 2 dates, the 15th and 16th; at 2 
stations in N. Y., and on 2 dates, the 3d and 24th; at 2 sta- 
tions in Pa., and on 2 dates, the 23d and 24th; at 2 stations in 
R. I., and on 2 dates, the 24th and 25th; at 2 stations in 
Wis., and on 2 dates, the 9th and 12th; at Washington City, 
22-23d; at one station in Miss., on the 16th; at one station in 
N. Dak., on the 13-14th; at one station in Ohio, on the 12- 
13th; at one station in Wash., on the 20th; and at one sta- 
tion in W. Va., on the 22-23d. Among the heavier rainfalls 
reported for this period are: 5.15 at Jacksonville, Fla., 1st ; 


5.15 at New Bedford (1), Mass., 23d-24th; 5.08 at Abbeville, 


La., 2lst; 5.02 at Trial, S. C., 22-23d; 4.91 at Rio Grande 
City, Tex., 18-19th; 4.43 at Washington, N. C., 22-23d; 4.40 


_ |} at Berlin, Mich., 13th; 4.05 at White Plains, N. Y., 3d; and 
4.02 at Freehold, N. J., 23d-24th. 


_ In October of preceding years precipitation to equal or 
exceed 2.50 in 24 hours has been reported for 15 years in 


‘| Fla.; for 13 years in Tex. and N. C.; for 12 years in Ga. and 


Pa.; for 11 years in La.; for 5 to 10 years in Ala., Conn., IIL, 
Ind. T., Kans., Me., Md., Mass., Miss., Mo., Nebr., N. H., N. 
J., Ohio, N. Y., R. 1.,8. C., and Va.; and for 1 to 4 years in 
Ark., Cal., the Dakotas, D. C., Ind., lowa, Ky., Mich., Minn., 
Oregon, Tenn., Utah, Vt., Wash., Wis., Del., and N. Mex. 
In states and territories other than those named precipitation 
to equal or exceed 2.50 in 24 hours has not been reported for 
| October of preceding years. Among the heavier 24-hour rain- 
falls reported for October of preceding years are: 10.31, at 
| Saint Augustine, Fla., 9-10th, 1888; 13.14, at Fernandina, 
Fla., 20th-21st, 1882; 9.24, at Key West, Fla., 20th-21st, 1883; 
8.20, at Newport, Fla., 8th, 1876; 7.07, at Fort Robinson, 
'Nebr., 23d, 1887; 7.77, at Galveston, Tex., 2d, 1871; and 13.08, 
‘at Brackettville, Tex., Ist-2d,1881. Exclusive of the instances 
and years cited precipitation to equal or exceed 5.00 in 24 
hours in October has been reported for 3 years in Fla. and 
Tex.; for 2 years in Ga., La., and N. C.; and for 1 year in Md., 
Miss., N. Y., Pa., 8. C., Tenn., Va., and Wash. 

Precipitation to equal or exceed 1.00 in one hour was re- 
ported at 2 stations in La., and on 2 dates, the 11th and 15th; 
at 2 stations in Tex., and on 2 dates, the 10th and 19th; at 2 
stations in Pa., and on 2 dates, the 2d and 13th; at one sta- 
tion in Conn., on the 19th; at 1 station in Fla., on the Ist; at 
one station in Ga., on the 22d; at 1 station in Iowa, on the 
12th; at 1 station in N.J.,on the 2d; and at 1 station in Wis., 
on the 9th and 12th. Remarkably heavy rainfalls iv one hour 
were not reported for October, 1890, and excessive rainfall for 
5 and 10 minute periods are given in the table of “Maximum 
rainfalls in one hour, or less.” 
| In October of preceding years precipitation to equal or 
exceed 1.00 in 1 hour has been reported for 8 years in Tex.; 
for 4 years in lowa, Kans., Mo., and N.C.; for 3 years in D. 
C., Fla., Ill.,and Nebr.; for 2 years in Ala., Ind., and La.; 
and for 1 year in Ark., Ga., Ind. T., Md., Miss., N. Y., Ohio, 
and 8. C. In states and territories other than those named 
precipitation to equal or exceed 1.00 in 1 hour has not been re- 
ported for October of preceding years. Among the heavier 
rainfalls reported for 1 hour or less in October of preceding 
years are: 1.20 in 6 minutes, at Brownsville, Tex., 23d, 1884; 
1.80 in 20 minutes, at Fort Scott, Kans., 2d, 1881; 1.11 in 20 
minutes, at Cresco, Iowa, 10th, 1878; 2.12 in 25 minutes, at 
Galveston, Tex., 30th, 1877; and 2.30 in 30 minutes, at Des 
Moines, Iowa, 15th, 1880. 


Table of excessive precipitation, October, 1890. 


=e |} 
Rainfalla-so | Rainfall of: inch 
| <6 ? | or more, in one 
25 | | 
State and station. | me - 
als 
Alabama. Inches. Inches. | Inches, h. m. 
Mount Vernon Barracks 2080 9G 
Alaska, 
Connecticut. 
New Haven 1.18 | 00 19 
istrict of Ce | 
Washington City . 3°39 | 22-23 ....-. 
Fort Barrancas .......... 10. 46 -89 
Tallahassee 3-60 BB 
Georgia. 


at 
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Table of excessi ssive precipitation—( ontinued. d otf Table of excessive precipitation—Continued. 
25 | Rainfall2.so | Rainfall of 1 inch Ze | Rainfall 250 | pa; 
£ or more, inone € inches, or | of 1 inch, 
Dore, In 24 our. more, in 24 | 
d stati hours. hours hour. 
tate and station. ual State and station. nat : 
Georgia—Continued. | Inches. | Inches. Inches h. m. | Rhode Island. | 
Savannah 3-79 | 23-24 | I-00 | © 32 22 | 
| Hearne .... 
Lafayette 4-34 | Mossing Ford 
Luling 2.50, Petersburgh.... 
63 | 
Paincourtville 2.70 | 
Shell Beach 2-54 | 
Mount Saint College 2-95 R 
lassachusetts. ecei 00 in gener iscussion Oct 
AUNCON (3)... | 44 | 
. } : , Wis., June, 1 day of month should be ; 
1890, page 181, strike out Potosi, ~ y 3 instead of 2; July, 
| SNOW (snowfall in inches and tenths). 


Benton Harbor 
010600000 
Cassopolis ... 
Charlevoix... 


} 
Brunswick | 2.50 | 
New Jersey 
New York. | | 
North Caroline. | | 5 | 3 
88 | 13-14 |...... 
1.00 | I 00 


The first snow of the season was reported as follows: 2d 
Joseph, Oregon. 3d, Henry’s Lake, Idaho; Richfield, Utah. 
4th, Denver, Colorado Springs, Montrose, and Smoky Hill 
Mine, Colo.; Cheyenne, Wyo. 5th, Mounts Thomas and Ord 
(about 15 miles from Fort Apache, Ariz.). 7th, Farmington 
Me.; Strafford, Vt.; Kimball, Nebr. 8th, Berlin Mills, N. H.; 
Northfield, Vt.; Glasgow, Wis.; Hay Springs, Nebr.; Tay- 
lor’s Ranch, Utah ; Spokane Falls, Wash.; Lakeview and Hepp- 
ner, Oregon; Walla Walla Creek, Cal. 9th, Carson City. 
Nev.; Beulah, Oregon. 10th, Bismarck, N. Dak. 11th, Salt 
Lake City and Parowan, Utah. 13th, Logansport, Ind.; Osh- 
kosh, Wis. 14th, Fort Du Chesne and Mount Pleasant, Utah. 
15th, Pueblo, Colo.; Gallatin, N. Dak. 19th, Wytheville, Va. 
20th, Frederick, Md. 23d, Woodstock, Md.; Number Four, N. 
Y. 24th, Concord, Mass. 25th, Point Isabel, Ind.; Green- 
field, lowa; Hartland, Vt. 26th, Parkersbargh, W. Va.; Be- 
ment, Mansfield, and Wauseon, Ohio; Hendersonville and 
Lenoir, N. C.; Lithia Springs and Marietta, Ga.; Alpena and 
Manton, Mich. 27th, Binghamton and Palermo, N. Y.; Ashe- 
ville, N. C.; Blue Knob, Le Roy, Wellsborough, and Pleasant 
Mount, Pa.; Blue Ridge Mountains (35 miles north of Lynch- 
burgh, Va.); Greeneville, Tenn. 28th, Koepenick, Wis. ; Hud- 
son, Ypsilanti, and Port Huron, Mich.; Duluth, Minn.; New 
Lisbon, N. Y.; Garrettsville, Tiffin, and Westerville, Ohio; 


} 
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Dyberry, Clarion, Grampian Hills, and Philipsburgh, Pa.; 
East Berkshire and Lunenburgh, Vt. 29th, Aurora, Collins- 
ville, Chicago, Ottawa, and Riley, Ill.; Indianapolis and 
Mauzy, Ind.; Amana, Larabee, and Storm Lake, Iowa; Lex- 
ington, Frankfort, Harrodsburgh, and Shelbyville, Ky.; Al- 
bion, Mottville, Thornville, Lansing, Manistee, Grand Haven, 
and Detroit, Mich.; Red Wing, Minneapolis, and Saint Paul, 
Minn.; Canton and Madison Barracks, N. Y.; Highlands, N. | 
©.; Demos, Gratiot, North Lewisburgh, Vienna, Columbus, 
and Zanesville, Ohio; Flandreau, 8. Dak.; Glennville, Ella, 
and Rowlesburgh, W. Va.; North Sutton, N. H.; Green Bay, 
Embarrass, and Milwaukee, Wis.; Springdale and Anderson- | 
ville, Tenn. 30th, Louisville and Olney, Ill; Vevay and Can- | 
nelton, Ind.; Independence, lowa.; Horton, Kans.; Newport | 
Barracks, Ky.; Saint Charles, Mo.; Fremont, Crete, Tecum- 
seh, and Weeping Water, Nebr.; East Canterbury and An- 
trim N. H.; Buffalo, N. Y.; Cincinnati, Cleveland, Orangeville, 
and Napoleon, Ohio; Pittsburgh, Altoona, and Corry, Pa.; 
Canton, 8. Dak.; Knoxville, Jacksboro, and Rogersville, Tenn. ; 
Oceana, Point Pleasant, Morgantown, Wheeling, and Charles- 
ton, W. Va. 3ist, Baltimore, Md.; Kalamazoo, Mich.; State 
College, Pa.; Dale Enterprise, Va.; Louisa and Falmouth, Ky.; 
Vineennes, Ind.; Mount Carmel, Ill. 

The greatest depth of snowfall for the month was reported 
at elevated stations in west-central and extreme south-central 
OColo., where it varied from 20.0 to 29.0. In extreme southwest 
Mont. over 26.0 fell; in west and northwest Mont., from 2.0 
to 8.0; along the line of the Central Pacific Railroad crossing 
the Sierra Nevada Mountains in Cal., 2.0 to 7.0; in the north- 
east part of lower Idaho, 6.0 to 8.0; in central and west Nev., 
2.0 to 5.0; in south-central and southeast Wyo., 3.0 to 7.0; | 
in southwest Nebr., 5.0; in extreme northwest Minun., 8.0; in 
north-central upper Mich., more than 10.0; in central and 
southwest lower Mich., 3.0; in northeast Wis., 5.0; in extreme 
west N. Y., 11.0; in central N. Y., 1.0 to 3.0; in south-central 
west Pa., 8.0 to 11.0; in northeast W. Va., 8.0. East of the 
Mississippi River snow fell as far south as east Tenn.; in the 
Mississippi and Missouri valleys to the 40th parallel; in the 


‘Rocky Mountain and plateau regions to extreme south Colo. 
and Utah; and in east Cal. to about the 38th parallel. 

In October, 1889, snow fell north of a line traced from ex- 
treme south N. J. westward to southeast Ohio, thence north- 
west to central Mich., thence southwest to north II., thence | 
northward to extreme northwest Mich., thence to north N. | 
Dak., thence southward to extreme south Kans., thence south- 
west to central N. Mex., thence northward to south Wyo., | 
thence to south-central Utah, thence to east Cal. in about lati- | 


tude north 38°, and east of this line continued northward over | 


east Oregon. 

Snowfall of one inch, or more, was reported as follows : | 
California.—Boca, 7; Truckee, 4; Cisco, 3.5; Emigrant Gap, | 
2. Colorado.—Breckenridge, 29; Dillon, 20.8; Cumbres, 20; 
Climax, 18.3; Leadville, 18; Georgetown, 111; Como (near), | 
10.5; Pinkhamton, 10%; Moraine, 7.5; Alma, 7; Stamford, | 
6.5; Saint Cloud, 6; Elkhorn, 5; Fort Collins, 3.2; Fort Col- | 
lins (near), 3; Greenhorn, 2.5; Bennet, Husted, Magnolia, | 
Pueblo, and Thon, 2; Delta, 1.8; Colorado Springs, 1.6; 
Aroya, 1.2; Eagle Farm, 1. Jdaho.—Henry’s Lake, 7.8; 
Era, 6.2; Beaver, 6. IJndiana.—Point Isabel, 1.2; Colum-_| 
bia City, 1. Michigan.—Marquette, 10.9; Crystal Falls, 6.7; | 
Vienna, 3.4; Berlin, Caldwell, Manistee, and Paw Paw, 3; | 
Mottville, 2.5; Bellaire, 2.1; Alpena, 1.8; Birch Run, 1.6; 
Parkville, 1.5; Gaylord and Weldon Creek, 1.3; Gulliver 
Lake and Harbor Springs, 1.1; Atlantic, Berrien Springs, | 
Calamet, Harrison, Lathrop, and Washington, 1. Minne- 
sota.—Saint Vincent, 8. Montana.—Virginia City, 26.5; Cho- 
teau, 8; Fort Logan, 5; Helena, 2; Fort Custer, 1.3. 
Nebraska.—Kimball, 5. Nevada.—Austin, 5.5; Downeyville, | 
4.5; Hawthorne, 4; Columbus, 3; Candelaria, 2.5; Virginia 
Uity, 2.3; Pioche, 1.8; Palisade, 1. New Hampshire.—Berlin | 
Mills, 3; North Sutton, 1. New York.—Cherry Creek, 11; 


Humphrey and Sherman, 6; Keene Valley, 3; Adams Centre, | 


Brookfield, and South Canisteo, 2; Constableville, Newark 
Valley, and Turin, 1. Ohio.—Garrettsville, Hudson, and Wey- 
mouth, 3; Vienna, 2.2; Celina, Greenville, and Orangeville, 
2; Ashland, 1.9; Gratiot and Wooster, 1. Oregon.—Joseph, 
1.8; Hardman, 1. Pennsylrania.—Blue Knob, 11.5; Somerset, 
8.2; Eagle’s Mere, 4.2; Grampian Hills, 3.5; Corry, 3; Mead- 
ville (2), 2.2; Rimersburgh, 1.8; Erie and Greenville, 1. 
Tennessee.—Springdale, 2; Greeneville,1.1. Utah.—Parowan, 
2.5. Vermont.—Strafford, 1. Virginia.—Bolar,2. West Vir- 
ginia.—Pleasant Hill, 8; Tannery, 1. Wisconsin.—Butternut 
and Koepenick, 5. Wyoming.—Suaratoga, 7; Camp Sheridan, 
6.5; Fort McKinney, 6.4; Laramie, 3.8; Camp Pilot Butte, 1.6. 
DEPTH OF SNOW ON GROUND AT CLOSE OF MONTH. 

On the last day of the month a depth of 7.0 was reported at 
Marquette, Mich.; trace to 0.3 in northeast Minn.; trace to 
0.5 in east Wis.; over 1.00 in extreme north lower Mich.; trace 
in extreme northeast Ohio; 0.5 to 2.0 in extreme west N. Y.; 
0.5 in north-central N. Y.; and 1.0 to 5.0in the mountains of Pa. 

MAXIMUM RAINFALL IN ONE HOUR OR LESs. 

The following table is a record of the heaviest rainfall dur- 
ing October, 1890, for periods of five and ten minutes and 
one hour, as reported by regular stations of the Signal Service 
furnished with self-registering gauges : 


Maximum fall in— 


Station. — 
min. | Date. |romin. Date. Date. 
j 
Inch. | | Inch. Inch. 

0.17 4! 0.22 4 0.45 4 
0-05 14! 0.10 14 0.25 14 
Cincinnati, Ohio ....... 0. 10 4 0. 30 4 
0.30 13 0.40 13 0- 55 13 
Detroit, Mich. | 0.20 13| 027 13 0.39 13 
Dodge City, Kans ..........sccccesseees 0.25 12 0. 30 12 0. 52 12 
Duluth, Minn 0.08 017 13 35 13 
0. 30 20 0.45 20 0-95 20 
FIR I 0. 50 I 1-00 I 
Weak, FID 0. 30 10 0.45 10 0-55 10 
0. 05 22 0-08 6 0.25 22 
0. 06 17 0.12 17 42 16 
New Orleans, | 0.30 15 | 45 15 I-50 15 
0. 16 23 0.19 23 0. 30 23 
0.03 6 0.05 6 0-23 
Philadelphia Water Works ............ | 0.06 16 0.12 16 0-75 16 
0.05 16 0. 05 16 16 
Saint Paul, Minn | 12 0. 20 12 0.43 12 
Santa Fé. N. 0, 10, 0-09 10 0. 23 10 
0. 35 22 0. 60 22 1.00 22 
Washington City. 0.05 23 0. 08 23 0. 40 2 
Wilmington, N. C......cccecsscccsccees 0. 20 16 0. 35 16 0. 45 1 


HAIL. 


Description of the more severe hail storms of the month is 
given under “ Local storms.” Hail was reported as follows: 
ist, Ariz., Colo., Wash. 3d, Kans., Utah. 4th, Ind. 6th, 
Ariz.,lowa. 8th,Colo. 9th, Iowa. 10th, Ariz., lowa, Kans., 
Ney. llth, 8S. Dak., Utah. 12th, Ill., Iowa., Kans. 13th, 
Ill. 14th, Mich., N. Y., Ohio, Oregon, Pa. 16th, Oregon, 8, 

. 17th, Mieh., N. ¥Y. 18th, Mich., Ohio, Oregon. 19th, 
Conn., Mich., N. J..N. Y.,Pa. 21st, Ind.T. 23d, Pa. 25th, 
Iil., Ind., Tenn. 26th, Ga., Ky., Mich., N. C., Ohio, Pa., Va. 


27th, Ky.,N. ©. 28th, Ind., Mich., Ohio., Wis. 29th,’ 


Ky-., Mass., Mich., N. J., N. Y., N. C., Ohio, Pa., Wis. 30th, 
Ind., Mich., N. J., N. Y., Ohio, Pa., Tenn. 31st, N. Y. 
SLEET. 


Sleet was reported as follows: 2d, Utah. 11th, Ariz., Nev. 
13th,Minn. 14th, Minn., Wis. 15th,Pa. 16th, Minn. 18th, 
Wis. 23d,Conn.,Md.,N. Y. 24th,Mass. 25th, Ind., Minn. 
26th, Ga., Ind., Mich., Pa., Tenn., W. Va. 27th, N. Y., 
Ohio. 28th, Mich., Minn., N. Y., Vt. 29th, Ill., Iowa, Mich., 
N. Y., Ohio, Pa. 30th, Mich., Ohio, Tenn. 3ist, IIl., N. Y., 
Ohio, Wis. 


| 
*Not sufficient to register. tNo record on account ofsnow. Less than .os in 1 hour. 
5 
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WINDS. 


The prevailing winds during October, 1890, are shown on | 
chart IL by arrows flying with the wind. In New England and 
the north part of Florida the winds were generally from north- | 
west to northeast; in the middle Atlantic states and on the 
south Pacific coast from west to northwest; in the south At- 
lantic states, the Ohio Valley and Tennessee, the lower lake 
region, in the upper Mississippi valley, on the northeast slope | 
of the Rocky Mountains, and over the middle plateau region | 
from southwest to northwest; over south Florida from south | 
to east; in the east Gulf states, the upper lake region, and on_ 
the middle Pacific coast from west to north; in the west Galf 
states and the lower Rio Grande valley from northeast to_ 
southeast; in the extreme northwest from the northwest; in| 
the Missouri Valley from southeast to south; on the southeast 
slope of the Rocky Mountains from south to southwest; over 
the northern plateau region from southeast to southwest; on- 
the north Pacific coast from south to west; and on the middle- 
eastern slope of the Rocky Mountains and over the southern 
plateau region, variable. 

HIGH WINDS (in miles per hour). 


Wind velocities of 50 miles, or more, per hour were reported 
at regular stations of the Signal Service, as follows: Ist, 67, 
sw., at Fort Canby, Wash. 4th, 52, w., at Bismarck, N. Dak.; 
60, w., at Fort Buford, N. Dak. 6th, 60, w., at Fort Canby, 
Wash. 13th, 50,sw.,at Chicago, Ill. 17th, 60, nw., at Wood’s | 
Holl., Mass.; 54, se., at Block Island, R. I.; 52, nw., at Atlan- | 
tic City, N. J. 18th, 52, n., at Grand Haven, Mich.; 72, se., at | 
Fort Canby, Wash. 19th, 54, ne., at Boston, Mass. 24th, 54, 
ne., at Nantucket, Mass.; 78, ne., at Block Island, R. I. 25th, | 
72, e., at Block Island, R. I. 27th, 54, ne., at Nantucket, | 
Mass. 

LOCAL STORMS. 


4th.—Heavy showers of rain, with thander and lightning, | 
occurred at Yuma, Ariz., in the early morning. Bridges were — 


| 


High winds, heavy seas, and disasters were reported on the 
upper lakes. 14th.—Numerous disasters to shipping reported 
ou the upper lakes. At Port Arthur, Ont., the machinery and 
material for the new breakwater were washed away. 15th.— 
In the afternoon heavy rain flooded streets and suspended 
street traffic at New Orleans, La. 

16th.— A moderate thunder-storm moved southeast over Wil- 
mington, N.C. Several local storms were reported within a 
radius of 100 miles of Wilmington, N.C. One appears to have 
originated about noon about 10 miles southwest of Cheraw, 8. 
C., and moved from sw. to ne., cutting a path for a few miles 


through the forest. Another was reported, about 2 p. m.,a few 


miles south of Hamlet, N. C., and moved from sw. to ne. a dis- 


tance of about 2 miles, with but slight damage. Another, the 


most destructive, seems to have started a few miles south of 
Hasty, N. C., and moved from sw. to ne., passing south of 
Hasty and nw. of Maxton, N.C., and ending a few miles ne. of 
Floral College, N. C., the track being about 20 miles in length, 
and following the general direction of the Cape Fear and Yad- 
kin Valley Railroad, with a slight deflection to the northwest- 
ward where it crossed the Lumber River. This storm was at- 
tended by heavy rain and electrical discharges which preceded 
the passage of a funnel-shaped cloud. The funnel seemed to 
whirl from south to east, or from left to right, and during its 
passage trees were torn up, houses demolished, one person 
killed, and several seriously injured. The damage to houses, 
all of which were small, was estimated at $1,000, and to crops 
$1,000. The storm was attended by a roaring sound, and the 
width of the path at the place of greatest destruction, near 
Hasty, was 60 feet, but trees were torn down a distance of 100 
yards on either side and fell towards the track. This storm 
appeared to be a well-defined tornado, and the small loss of 
life and property was due to the very thinly settled country 
through which it passed. 

17th.—A violent storm caused much damage to shipping 


carried away, washouts occurred on the railroad, and tele- along the New England, New York, and New Jersey coasts. 
graph lines were prostrated. The greatest damage was re- At New York City high northerly winds and high tides pre- 
ported about 20 miles east of Yuma. At Fort Buford, N. Dak., vailed. A tug boat was sunk by collision due to wind and tide 
a heavy gale from the west began at midnight and continued off the Battery and two lives lost. At Block Island, R. IL. the 
until 9.35 p. m., the wind attaining a maximum velocity of storm commenced 1.40 a. m., and the wind attained a velocity 


60 miles per hour. Fences and outhouses were blown down. 


of 54 miles per hour from the southeast, causing damage to 


5-6th.—Heavy uorth and northeast gales and snow storms | marine and other interests in that section. A severe gale pre- 
prevailed over the Gulf of Saint Lawrence. 11th.—A heavy | vailed at Buffalo, N. Y., attaining a velocity of 48 miles per 


thunder-storm passed over Stilson, Iowa, at9p.m. <A barn 
was struck by lightning and 3 horses killed. 12th.—During 
a thunder-storm high wind injured houses, uprooted trees, 
etc., at Healton, Ind. T. At Berlin, Tex., 2 head of cattle 
were struck by lightning and killed during a thunder-storm. 
A severe wind storm, with lightning, occurred at Corsicana, 
Tex., in the evening. Several houses were blown down and 
trees were uprooted. A heavy hail storm was reported in the 
southern part of Webster Co., Iowa, the morning of the 12th. 
A severe rain storm, with thunder and lightning, was reported 


at Bellaire, Ohio, in the early morning. Streams rose rapidly, | 


overflowing lowlands and causing washouts on railroads. 
Heavy rain swelled streams in north West Virginia, causing 
great damage to railroads, bridges, ete. 12-13th.—Heavy 
rain, with thunder and lightning, began at Lebo, Kans., at 2.15 


p.m., 12th, and ended 6.10 a. m., 13th, during which time. 
5.00 inches fell. Lebo Creek overflowed its banks, causing 


damage to wheat fields. A heavy gale prevailed over Lake 
Superior. 13th.—A heavy gale prevailed over the upper lakes. 
The barge “Warren” was wrecked at Alpena, Mich. Hard 
gales also prevailed on Lake Erie. A violent wind and rain 
storm began at Conway, Ark., at 4a. m. and continued about 
30 minutes, damaging trees and fences. A severe storm 
visited Andale, Kans., in the afternoon, doing damage to 
small buildings, ete. A severe rain storm caused damage to 
crops and railroad property along the Monongahela and Little 


Kanahwa rivers and tributaries in West Virginia. 13-14th.—| 


hour. Lake Erie was very rough, and the inner breakwater 
at Buffalo was submerged. 18th.—A heavy gale prevailed on 
Lake Michigan. 

19th.—A heavy rain storm passed over New Haven, Conn., 
about 3.15 p.m. Lightning struck the tower of the Public 
Library Building, carrying off pieces of slating and doing 
other minor damage. Lightning also struck in two other 
places in the vicinity of the library building, and caused dam- 
age to telegraph and telephone wires. In the centre of the 
city basements and cellars were flooded and sewers overflowed. 
At New London, Conn., high wind prevailed in the morning, 
and a very high sea was running from east to southeast. Con- 
siderable damage was also reported in other Coanecticut towns 
by lightning and rain. The storm was quite severe in south- 
east New York, and a number of wrecks were reported in 
Massachusetts Bay. 22d.—A severe storm swept over Gilmer, 
Fannin, Lumpkin, Pickins, and Dawson counties, Ga., caus- 
ing considerable damage in the mountain forests. A heavy 
rain and wind storm occurred at Mount Alta, W. Va. Small 
mountain streams were swelled and carried away fences, dam- 
aged bridges, ete. 22-23d.—A northeast gale and heavy rain 
prevailed at Mossing Ford, Va. 23d.—A severe storm, with 
lightning and heavy rain, prevailed at Tampa, Fla., in the 
early morning. A lumber and saw mill was struck by light- 
ning and burned; damage, $30,000. Heavy northeasterly 


gales prevailed over Chesapeake Bay and along the middle 


Atlantic coast, causing considerable damage on land and sea, 


{ 

| 

te 
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and delaying vessels. 24th.—High seas and heavy gales | 
caused great damage along the middle Atlantic coast. Dur- 
ing a heavy storm with high northwest wind, a small vessel | 
was blown ashore on Long Island Sound, a steam yacht 
was wrecked, and considerable damage was done along the 


Long Island coast and on the Sound. At Block Island, R. I., 
seen later at Milford, about 10 miles distant. 


the wind reached a velocity of 78 miles per hour at 9.08 p. m. 


No vessels lett the harbor; several broke from their moorings, 
and two sunk. At Boston, Mass., the wind reached a velocity | 


of 48 miles per hour from the northeast, with heavy seas, and 
considerable damage was done to shipping, wharfage, and sea- 
side property in that section. 24-25th.—A northeast gale, with 
rain, commenced at Vineyard Haven, Mass., the night of the 
24th and continued until 11 a. m., 25th, causing damage to 
hotel property, washing away bathing houses, and prostrating 
the telegraph line. The approach tothe gauges and anemom- | 
eter of the Signal Office was torn away. 26th.—A heavy 
wind and thunder-storm occurred at Cape Henry, Va., in the’ 
afternoon. At Cleveland, Ohio, high wind, with rain and) 


tended from the base of the cloud towards the southwest at an 
angle of 45°, and the other curved towards the northeast at an 
angle of 35°. On the 19th, at 3.30 p. m., a water-spout 


formed during a storm near the new light-house, 5 miles from 
New Haven, Conn., and moved rapidly westward along Long 


It then moved eastward. A water-spout was 
It was a 
huge black mass 200 to 400 feet in height and about 25 feet 
in diameter. As it moved westward it diminished in diam- 
eter. The gyration of the spout was very rapid, and the water 


Island Sound. 


in its vicinity was greatly agitated. Three water-spouts were 


observed moving from west to east two miles south of Hat- 
teras, N. C., at 2.20 p. m. of the 26th. One extended from 
cloud to sea, and was complete, and the others were only partly 


| formed and hung downward from the clouds 


Storms at Palmetto, Nev., August 7 and 11, 1890. 
On the 11th two intensely black thunder clouds appeared 
over the crests of the surrounding mountains, one approaching 
from the north, and the other from the east. A short distance 


small hail, prevailed. A loaded lumber barge was wrecked on from Palmetto these clouds seemed to join, and rushed with 
the breakwater; one of the crew was drowned. 29th.—High | extraordinary swiftness towards Palmetto. The resultant 
wind, with rain and small hail, prevailed at Cleveland, Ohio, ‘cloud was riven with lightning, and the air became filled with 
during the evening. A schooner went ashore inside the 4 terrific roar above which the thunder was hardly audible. 
west breakwater. A column of water poured down, excavating a trench about 
500 feet long, and, in places, 7 feet deep and 20 feet in width. 


WATER-SPOUTS. 
} 


Four water-spouts were observed 6 miles wnw. from Key | 
West, Fla., between 5.20 and 5.45 p. m., 2d. One spout con- | 
tinued about 20 minutes. 
veloped at 5.35 p. m., and, although it extended but half-way 
down, churned the water beneath it to a considerable height. 


Within 10 minutes the entire lower part of the Palmetto Valley 


was 2 to 3 inches under water, and the cafion leading to Fish 
Lake Valley was a torrent. The stage road was obliterated 


Another, somewhat larger, de-| for 9 miles, although the rainfall extended but little beyond 
Palmetto. 


The storm of the 7th was very similar to that of the 11th, 


Down the centre of these spouts a light or transparent core except that the rain seemed to come from one cloud, only. 
was observed. The other two spouts were in the first stages | This cloud appeared to touch the ground and roll down the 
of formation, and were consequently very small. One ex-| mountain side, and the rain covered a greater area. 


ATMOSPHERIC 


AURORAS. 

Auroras were reported as follows: 1st, Mount Saint Mary’s, | 
Md.; Wilkes Barre, Pa. 4th, New Haven, Mo. 5th, New) 
Hartford and Southington, Conn.; Eastport and Orono, Me. ; 
Cambridge, Fall River, and Newburyport, Mass.; Berlin Mills, 
Hanover, Manchester, and Nashua, N. H.; Madison, N. J.; 
Lowville and New Lisbon, N. Y.; Eagle’s Mere, Pa.; Flan- | 
dreau and Wolsey, 8. Dak.; Hartland, Vt. 8th, Tatoosh | 
Island, Wash. 9th, Wolsey, S. Dak. 10th, Mount Saint 
Mary’s, Md. 13th, Eastport, Kent’s Hill, and Orono, Me. 
14th, Glendive, Mont. 16th, Seymour,Ind. 17th, New 
ford, Conn.; Lacon, Lincoln, Louisville, Riley, and Rushville, | 
Ill.; Angola and Seymour, Ind.; Afton, Alta, Amana, Ban- | 
croft, Cresco, and McCausland, lowa; Barren Creek Springs 


Md.; Amherst, Royalston, and Somerset, Mass.; Alpena, 
Detroit, Lansing, Manton, Marquette, Sault de Ste. Marie, | 
and Thoruville, Mich.; Glendive, Mont.; Nashua, N. H.; 
Beverly, Egg Harbor City, Madison, Moorestown, and Ranco- | 
eas, N.J.; Buffalo, Ithaca, Lowville, New Lisbon, and Oswego, | 
N. Y¥.; Fort Buford, N. Dak.; Bangorville, Bement, Lords- | 
town, and North Lewisburgh, Ohio; Erie, Coatesville, Gram- 
pian Hills, Kagle’s Mere, Le Roy, and Nisbet, Pa.; Block | 
Island, R.1I.; Rapid City, 8. Dak.; Embarrass, Wis. 18th, | 
Grampian Hills, Pa.; Rapid City,S. Dak. 20th, Mount Saint | 
Mary’s, Md. 21st, Mount Saint Mary’s, Md.; Milwaukee, Wis. | 
26th, Huron, 8S. Dak. 27th and 29th, Grinnell, Iowa. 30th, 


Mount Saint Mary’s, Md.; Palestine, Tex. 31st, Grinnell, | 


Iowa; Mount Saint Mary’s, Md. 
On the 17th auroras were observed from New England to. 
the Dakotas and southward to Maryland and the Ohio Valley. | 
The following are among the more notable displays reported :| 
Manchester, N. H., 5th: a diffused auroral light resembling | 


ELECTRIOITY. 


the dawn of day was observed in the north from 7.30 to 9.30 p. 
m. Its color was a very light yellow tinged with crimson, and 
rose to altitude 30° and extended from azimuth 145° to 220°. 
Buffalo, N. Y.,17th: a faint auroral arch was observed from 
8.20 to 8.50 p. m., being brightest about 8.40 p.m. The arch 
extended from 20° east of north to 15° west of north, and the 
elevation of the centre when the display was most brilliant was 
25°. The arch broke in the centre at 8.43 p. m., and disap- 
peared rapidly. 

Sault de Ste. Marie, Mich., 17th: an aurora consisting of a 
well-defined arch of a light gray color, extending from 200° to 
280° of azimuth and to 20° altitude was observed above a dark 
segment; a few streamers shot up to altitude 40°. The maxi- 
mum brilliancy was about 2 a. m., 18th, and the display disap- 
peared about 4 a. m., 18th. 

Marquette, Mich., 17th: an aurora in the shape of a double 
arch of diffused white light was observed at 7.30 p.m. One 
arch extended from azimuth 130° to 225°, and the other from 
east to west-northwest, cutting the zenith. The display lasted 
until midnight. 

Fort Buford, N. Dak., 17th: an aurora, consisting of a gray 
line, of irregular form, extending between northwest and north- 
east and to altitude about 20°, was observed at 8.55 p.m. Two 
streamers of a reddish tinge were observed, one near the cen- 
tre, and the other near the eastern end of the display, which 
remained without material changes until 9.28 p.m. The au- 
rora continued until 10.40 p. m., when it had entirely disap- 
peared. The display was not clearly visible, as the northern 
horizon was partly obscured by clouds. 


THUNDER-STORMS. 


The more severe thunder-storms of the month are described 
under “ Local storms.” East of the Rocky Mountains thunder- 
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storms were reported in the greatest number of states, 16, on ‘and on 1 to9 in Ala., Conn., Ga., Ind., Ind. T., Ky., Me., Md., 
the 12th and 13th; in 10 to 15 on the Ist to 6th, 11th, 12th, Mass., Minn., Miss., Mont., Nebr., N. H., N. J., N. Y., N. C., 
16th, 18th, and 19th; and in 1 to 9 on the 7th, 8th, 9th, 15th, | N. Dak.. Pa., R. I., 8. C., 8. Dak., Tenn., Vt., Va., W. Va., 
17th, 20th to 27th, 29th, and 30th. The 28th and 31st were | and Wis. West of the Rocky Mountains thunder-storms were 
the only dates on which no thunder-storms were reported. reported as follows: Ariz., Ist to 4th, and 10th; Colo., Ist, 

East of the Rocky Mountains thunder-storms were reported 11th, and 20th; Nev., 10th; N. Mex., Ist; Utah, 2d, 7th, and 
on the greatest number of dates, 16, in Iowa, and Mo.; on 10) 11th; Wash., 16th; Wyo., Ist. No thunder-storms were re- 
to 15in Ark., Fla., Ill., Kans., La., Mich., Ohio, and Tex.;'ported in Cal., Del., D. C., Idaho, and Oregon. 


INLAND NAVIGATION. 


STAGE OF WATER IN RIVERS AND HARBORS. 

The following table shows the danger-point at the several itl “§ | Highest water, | Lowest water. |= 
stations; the highest and lowest water during October, 1890, 
with the dates of occurrence and the monthly ranges : Date. |Height.| Date. 
Heights of rivers above low-water mark, October, 1890 (in and tenths). | we 

| Highest water. Lowest water. | 32.0 I 28.5 16 7-1} 264 

30 | illamette River 
Stations. of Portland, | 2) 29 8} a5 

29-9 2526 | | .8 Reports of the 12th show that great damage was caused to 
Arkansas River, crops, railroad, and other property in West Virginia by freshets 
Fort Smith, Ark 22-0 25! 11-2 6 4-2! 7-0) CTOPS, ’ y 
Little Rock, Ark... 23-0 27 8 7-8 4.6 in the Monongahela and Little Kanawha rivers and tributaries. 
3.31 of 11, At Glenville, W. Va., the Little Kanawha had risen 25 feet by 
Sioux City, Lowa | the 13th, washing away large quantities of hay, corn, and lum- 
ber. At Parkersburgh, W. Va., the Ohio River rose 11 feet 
| from the 13th to 15th, on which latter date it stood 21.1 feet 
Dubuque, 160 | 25 7.0 39 37, 0n the gauge. The Connecticut River was unusually high on 
2° the 2ist. The Roanoke River was rising rapidly at Weldon 

14-0 | 29, 30 4: 14,15 OR 
Saint Louis, 2 N. C., on the 23d; on the 25th the water covered low ground; 
2 | NN ON the 26th the water began to recede. A freshet was re- 
41-0 | “en 82 22 22 ported on the 26th in the Wyoming Valley, in the Susque- 
hanna River basin, Pa. On the 29th high winds, together 
4 69) 163 With a freshet, caused the Cape Fear River to flood its banks 
Cincinnati, Ohio ... 50-0 30) 33-9 ie) 209) near Wilmington, N. C.,inundating rice fields, sweeping away 
pice stacked in the fields, and flooding lower floors of stores on 
Nashville, Tenn 40.0 4) 22, | Water street in Wilmington. At Mossing Ford, Va., the ex- 

nm . . . 
Chattanoogn, Tenn 33-0 27 S| 161718 | CeSSive precipitation of the month caused the overflow of small 
Pittsburgh, Pa..... 29-0 | 25 16-2 I 4-8 | 11-4) streams. 
MISCELLANEOUS PHENOMENA. 
SUN SPOTS. Mr. D. E. Hadden, Alta, Lowa: Ist, 1 group, 2 spots; small 

Haverford College Observatory, Pa., (observed by Prof. F.. nw. 1 14th, 
P. Leavenworth) : facule near w. limb. 16th ,c disc. h, 1 group, 
——— oon 3 spots on se. limb, with facule. 20th, 1 group, 6 spots; 3 

4 spots, and group of facule on limb. 2lst, 1 group, 6 
i § 2313s] ss Spots, 3 spots large, with facule surrounding. 22d, 2 groups, 11 
spots. roups spots; 1 spot lar an e others 
 § ¢ pots. 23d, 2 groups, 17 ts; 1 t large, and the oth 
| a2 ‘small. 24th, 2 groups, 15 spots. 25th, 1 group, observation 
| | | ‘incomplete, clouds. 26th 1 group, 1 large spot; could not count 
r spots, hazy. 30th, 1 group, 2 spots; facule innw. 30th, 1 
| spot disappearing by rotation on w. limb; hazy. Cloudy on 
ER 3d, 5th, 8th, 13th, 15th, 27th to 29th. 

Mr. John W. James, Riley, Ill.: 1st, one new group near 
Oet.,, 1890- ‘west edge. 3d, no spots seen, but broad areas of facule on 
78) Dehmtion SPotssmall. west limb. 7th to 17th, observations on 7 days but no spots 
2 | o| o| 2) § Definition good. ‘seen. 19th, facule on east edge, followed on 20th by a fine 

ee 2 | o; 2 I 2 nition good; 8 ‘ 
o| 2| Definition good: spotssmall. | Large group, estimated 52,600 miles long, one large spot 26,300 
o| o| Definition fair. miles diameter, and about 20 small spots. 24th, a new group 
11, 10 & M.. 4 Definition fair. Tth ll th ll 
4pm... © o| 1 | Definition poor. southeast of large spot. 27th, all the small spots gone; facule 
in their place; the large spot, still intact, disappeared by solar 
%,108m.... © ©, o| O Definition good. rotation November Ist. 

10 1/40, Definition poor; large double spot.| Mr. O. E. Buzzell, Leaf River, Ill.: 6th and 7th, small group 

2p.m...| o| o| o| o| 3 Definition poor. meridian. 19th, large group at east limb which completed the 
a.™.. ©: 0; 0; I 2 3 nition fair. if. roti 
4| 3| Definition tir. transit. Observations not taken on many dates on account of 


clouds. 


| 


) 
i 
| | 
| 
| 
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observed on the 20th, 21st, and 24th. 
DROUGHT. 

At Minden, Nebr., the month was very dry; no fall plowing 
was done; and pastures were injured. At Howe, Nebr., no 
rain fell after the 15th, and wells were failing. Drought pre- 
vailed at Concordia, Kans.; many wells were dry and water 
was scarce. At Hannibal, Mo., no rain fell after the 15th; 
water for stock was scarce and wheat suffered by drought. At 
Pickering, Mo., the month was dry; streams were very low; 
water for stock searce, and the ground too dry to plow. At 
Woonsocket, 8S. Dak., the drought continned during the 
month, and very little plowing was done. A report from Mar- 
shall, Minn., dated the Ist, stated that Island Lake, Goose 
Lake, and Lake Stay were dry. 

PRAIRIE AND FOREST FIRES. 


On the 2d extensive prairie fires were reported near New 


‘on the 4th. On the 9th prairie fires oecurred at Cannon Ball, 
N. Dak. Destructive prairie fires were reported along the 
‘Cannon Ball, Knife, and Heart Rivers, N. Dak., during the 
first half of the month. Reports of the 21st from Los Angeles, 
'Cal., state that extensive mountain fires prevailed near the 
Santa Monica Cafion, and grass fires on the plains, causing 
considerable damage. A report from San Diego, Cal., dated 
the 22d, states that brush fires prevailed, with hot, dry winds 
from the n. and nw., badly drying and burning raisin grapes. 
On the 2d timber fires had caused great damage near Rapid 
City, S. Dak.; several ranches were burned, and many tele- 
graph poles were destroyed. On the 3d snow and rain nearly 
extinguished the fires. Destructive fires were also reported 
in the region of Rapid City on the 5th and 31st. Forest fires 
were reported near Red Bluff, Cal., on the 9th, 10th, 11th, 
15th, and 25th to 3lst. 


VERIFICATIONS. 


[ Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. 
E. Williams, chief clerk of the Forecast: Division. } 
FORECASTS FOR 24 HOURS IN ADVANCE. 

The forecasts for districts east of the Rocky Mountains for 
October, 1890, were made by 2d Lieut. W. A. Glassford, Signal 
Corps, and those for the Pacific coast districts were made at 
San Francisco, Cal., by 2d Lieutenant John P. Finley, Signal 


tions possess for the general public the Chief Signal Officer has 
authorized forecasts for 48 and 72 hours, covering the 2d 
and 3d days in advance. These are optional with the fore- 
cast official, and are only made when clearly in the public 
interest, and cover, in all cases, considerable areas of country, 
and are not confined to localities. 

Percentages of verifications of forecasts made for second day 
in advance. Number of predictions made: weather, 11; tem- 
perature, 3. Percentages of verifications: weather, 60.0; 


| temperature, 83.3; weather and temperature combined, 63.6. 


No forecasts for 72 hours were made during the month. 


Corps. 
Percentages of forecasts verified, October, 1890. 
States. States. 

— — — ——— — = 
75.0 || Weat Virginia 86.4 
Commectiout... Lower Michigan 73-9 
Eastern New 84-3 Michigan 76.4) 
Western New York 84.1 ccc 75- 
Eastern Pennsylvania .............. cd 77-7 
Western || LOWS 75-2 
86.6 | Missouri 77-7 | 
District of | 83-0 
North Carolina 84-3 South Dakota... 83-2 
Bouth Carolina... 92-7 | Southern California® ..............- | 
92-8 | Northern California*®............... 87-8 | 
Western Florida. Washington® 
91-4 | By elements: Weath 88. < | 
Sb $0.8 Temperaturet......... 
see 85-9 Monthly percentage of weather and 
85.9 temperature combined{.......... 83-9 | 

determining the of weather and temperature combined, the | 
Pacific coast states are not included. t The forecasts of temperature in districts east | 


of the Rocky Mountains for Uctober, 1890, were made with reference to the maximum 
temperature alone; that is, a prediction of warmer or cooler indicated that the maxi- | 
mum temperature of the day designated would be higher or lower than the maximum | 
of the previous day. tThe monthly percentage of weather and temperature combined 
is determined by multiplying the percentage of weather by 6, and the percentage of | 
temperature by 4, and dividing their sum by ro, | 


FORECASTS FOR 48 HOURS IN ADVANCE. 


Appreciating the great importance that long time predic- 


CAUTIONARY SIGNALS FOR OCTOBER, 1890. 


Statement showing percentages of justifications of wind sig- 
nals for the month of October, 1890: 

Wind signals.—(Ordered by 2d Lieut. W. A. Glassford). 
Total number of signals ordered, 121; justified as to velocity, 
wholly, 79, partly, 9; justified as to direction, 112. Of the 
signals ordered 88 were cautionary, of which 54 were wholly, 
and 6 partly justified; and 33 were storm signals, of which 2 
were wholly, and 3 partly justified. 48 signals were ordered 
for easterly winds, of which 42 were justified, and 73 were 
ordered for westerly winds, of which 70 were justified. Per- 
centage of justifications, 71.7. 

No cold-wave signals were ordered during the month. 


Percentages of verifications of weather and temperature signals reported by 
directors of the various State Weather Services for October, 1890. 

ran. 

| 2 es | gs 

States. Ss | Es States. |S | 

86 | 84 | 84 
83 go || North and South Dakota.... 6 &4 
7° | 83 || Pennsylvania............... 78 | 87 


STATE WEATHER SERVICES. 


[ Temperature in degrees Fahrenheit; precipitation, 


including melted snow, in inches and hundredths. } 


The following extracts and summaries are republished from reports for October, 1890, of the directors of the various 


state weather services: 


ARKANSAS. 


Temperature.—The mean was 1.7 below the normal; maximum, 91, at Lead 
Hill, 12th; minimum, 26, at Devall’s Bluff and Stuttgart, 3ist; greatest 
monthly range, 61, at Lead Hill; least monthly range, 32, at Malvern. 

Precipitation.—The average was 1.00 above the normal of the last 8 years; 


greatest monthly, 4.46, at Camden; least monthly, 1.46, at Pine Bloff.— 
M. F. Locke, Commissioner of Agriculture, Little Rock, director; F. H. 
Clarke, Sergeant, Signal Corps, assistant. 
ALABAMA. 
Temperature.—The mean was 2.5 below the normal; maximum, 93, at 


ys: Mr. H. D. Gowey, North Lewisburgh, Ohio: sun spots were | England City, N. Dak., and north and east of Bismarck, N. 
x 
7 
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Citronelle, 4th and 5th; minimum, 28, at Valley Head, 31st; greatest monthly 
range, 57, at Valley Head. 

Precipitation.—The average was 1.54 above the normal; greatest monthly, 
7.33, at Opelika; least monthly, 1.90, at Fort Deposit. ; 

Wind.—Prevailing direction, northwest.—Prof. P. H. Mell, Auburn, di- 
rector; J. M. Quarles, Private, Signal Corps, assistant. 

COLORADO. 

Temperature.—The mean corresponded with the normal of the last 5 years; 
maximum, 93, at Sterling, 19th; minimum, —10, at Breckenridge, 23d; great- 
est monthly range, 95, at Breckenridge; least monthly range, 30, at Byers. 

Precipitation.—The average was somewhat below the normal of the last 5 
years; greatest monthly, 3.26, at Cumbres; least montbly, 0.00, at several sta- 
tions. 

Wind.—Prevailing direction, west.—W. S. Miller, Sergeant, Signal Corps, 
Colorado Springs, assistant. 
ILLINOIS, 

Temperature.—The mean was 1.0 below the normal of the last 15 years; 
maximum, 94, at East Peoria, 12th; minimum, 20, at Atwood and Sandwich, 
81st. 

Precipitation. —The average was 0.26 below the normal of the last 12 years; 
greatest monthly, 6.40, at Winnebago; least monthly, 0.60, at Irishtown. 

Wind.—Prevailing direction, northwest.—John Craig, Sergeant, Signal 
Corps, Springfield. in charge. 

INDIANA. 

Temperature.— Maximum, 85, at Huntingburgh, Princeton, Marengo, Ve- 
vay, and Seymour, 12th; minimum, 20, at Point Isabel, 31st; greatest monthly 
range, 58, at Point Isabel; least monthly range, 42, at Angola. 

Precipitation.—Greatest monthly, 4.60, at Marengo; least monthly, 2.05, 
at Muncie. 

Wind.-. Prevailing direction, northwest.— Prof. H. A. Huston, La Fayette, 
director; C. F. R. Panpenhane, Sergeant, Signal Corps, assistant. 


IOWA WEATHER AND CROP SERVICE. 

Temperature.—The mean was slightly below the normal; maximum, 86, at 
Keokuk, 12th; minimum, 16, at Cresco and Webster City, 31st; greatest 
monthly range, 64, at Keokuk; least monthly range, 47, at lowa aan ¢ 

Precipitation.—Greatest monthly, 6.82, at Monticello; least monthly, 1.09, 
at Omaha, Nebr. 

Wind.—Prevailing direction, northwest.—J. R. Sage, Des Moines, director ; 
G. M. Chappel, Sergeant, Signal Corps, assistant. 

KANSAS. 

Temperature.—The mean was 1.0 above the normal; maximum, 91, at 
Sedan, 10th; minimum, 9, at Lakin, 16th; greatest monthly range, 77, at La- 
kin; least monthly range, 50, at Leavenworth, Weskan, and Winona. 

Precipitation.—The average was 0.52 above the normal; greatest monthly, 
6.98, at Lebo; least monthly, 0.00, at Ellis. 

Wind.—Prevailing direction, south.— Prof. J. T. Lovewell, Topeka, director; 
T. B. Jennings, Sergeant, Signal Corps, assistant. 

KENTUCKY. 

Temperature.—The mean was slightly below the normal; maximum, 87, at 
Frankfort, 12th; minimum, 23, at Princeton, 31st; greatest monthly range, 
63, at Princeton; least monthly range, 44, at Caddo. 

Precipitation.—The average was nearly normal; greatest monthly, 5.17, at 
Edmonton; least monthly, 2.00, at Earlington. 

Wind.—Prevailing direction, southwest.— Dr. EF. A. Grant, Louisville, di- 
rector; Frank Burke, Sergeant, Signal Corps, assistant. 

LOUISIANA. 

Temperature.—The mean was slightly above the normal for the first half 
of the month and below for the latter half; maximum, 94, at Cameron, 5th 
and 12th; minimum, 33, at Davis, 26th; greatest monthly range, 58, at State 
Experiment Station; least monthly range, 38, at New Orleans. 

‘ Precipitation.—Greatest monthly, 8.04, at Abbeville; least monthly, 2.90, at 
omer. 

Wind.—Prevailing direction, north.—George E. Hunt, Sergeant, Signal 
Corps, New Orleans, in charge. 

MICHIGAN. 

Temperature.—The mean was 0.6 below the narmal of the last 15 years; 
maximum, 82, at Clinton and Adrian, 13th; minimum, 21, at Roscommon, 
22d: greatest monthly range, 60, at Otsego; least monthly range, 23, at At- 
lantic. 

Precipitation.—The average was 1.60 above the normal of the last 15 years; 
greatest monthly, 11.02, at Berlin; least monthly, 0.68, at Crystal Falls. 

Wind.—Prevailing direction, northwest.—N. B. Conger, Sergeant, Signal 
Corps, Lansing, director. 

MINNESOTA. 

Temperature.—Maximum, 79, at Crookston, 2d; minimum, 12, at Pokegama 
Falls, 31st; greatest monthly range, 64, at Pokegama Fails; least monthly 
range, 42, at Duluth and Farmington. ‘ 

Precipitation.—Greatest monthly, 5.14, at La Crosse, Wis.; least monthly, 
1.64, at Morris. 7 

Wind.—Prevailing direction, northwest—John Healy, Corporal, Signal 
Corps, Saint Paul, in charge. 

MISSISSIPPI. 
Temperature.—The mean was 2 below the normal; maximum, 95, at Vai- 


3 


den, 5th and 9th; minimum, 26, at Aberdeen, 31st; atest monthly range, 
64, at Vaiden; least monthly range, 36, at Bay Saint Cou 
Precipitation.—The average was 0.04 above the normal; greatest monthly, 
6.31, at Moss Point; least monthly, 0.17, at Jackson.—R. B Fulton, Signal 
Corps, University, director. 
MISSOURI. 


Temperature.—The mean was 1.1 above the normal ; maximum, 91, at Pro- 
tem, 12th; minimum, 22, at Fayette. 

Precipitation.—Greatest monthly, 5.08, at Kansas City; least monthly, 0.38, 
at Fox Creek.—Prof. Francis E. Nipher, Saint Louis, director. 


METEOROLOGICAL REPORT OF THE MISSOURI STATE BOARD 
OF AGRICULTURE. 


Temperature.—Maximum, 91, at Protem, 12th; minimum, 16, at Centre- 
ville, 3ist; greatest monthly range, 67, at Adrian, and Centreville; least 
monthly range, 44, at Warrenton. : 

Precipitation.—Greatest monthly, 5.19, at Carrollton; least monthly, 0.40, 
at New Haven. 

Wind.—Prevailing direction, south.—Levi Chubbuck, Secretary of State 
Board of Agriculture, Columbia, director; A. L. McRae, Sergeant, Signal 
Corps, assistant. 

NEBRASKA. 


Temperature.—The mean was nearly normal; maximum, 92, at Superior; 
minimum, 8, at Alliance. 

Precipitation.—The rainfall was nearly normal; there was less than 1.00 in 
the west part of the state, and in the east half more than 1.00, with a maxi- 
mum rainfall of 3.28 at Superior.— Prof. Goodwin D. Swezey, Crete, director; 
G. A. Loveland, Sergeant, Signal Corps, assistant. 


NEVADA. 


Temperature.—The mean was 2.2 below the normal; maximum, 92, at El 
Dorado Canyon, 7th; minimum, 8, at Pioche, 11th; greatest monthly range, 
65, at Pioche; least monthly range, 21, at Austin. 

Precipitation.—The average was 0.44 below the normal; greatest monthly, 
1.25, at Downeyville; least monthly, 0.00, at several stations.— Prof. Charles 
W. Friend, Carson City, director; H. E. Wilkinson, Corporal, Signal Corps, 
assistant. 

NEW ENGLAND METEOROLOGICAL SOCIETY. 


Temperature.—The mean was 1.0 below the normal; maximum, 84, at Low- 
ell (d), 2d; minimum, 12, at West Milan, 23d; greatest monthly range, 63, 
at West Milan; least monthly range, 29, at Nantucket and Block Island. 

Precipitation.—The average was 3.20 above the normal; greatest, 10.85, at 
Westborough; least monthly, 2.02, at Burlington. 

Wind.—Prevailing direction, northwest.— Prof. William H. Niles, Boston, 
Mass., president; Prof. Winslow Upton, Providence, R. I., secretary; J. 
Warren Smith, Private, Signal Corps, assistant. 

NEW JERSEY. 

Temperature.—The mean was 0.4 below the normal; maximum, 81, at 
Beverly, Ist; minimum, 24, at Tenafly, 31st; greatest monthly range, 53, at 
Beverly; least monthly range, 33, at Ocean City. 

Precipitation.—The average was 3.14 above the normal; greatest monthly, 
10.18, at Oceanic; least monthly, 3.40, at Ocean City. 

Wind.—Prevailing direction, northwest.—E. W. McGann, Sergeant, Sig- 
nal Corps, New Brunswick, in charge. 

NEW YORK. 

The month was unusually wet and cool. 

Temperature.—Maximum, 82, at East Hampton, Ist; minimum, 24, at 
Hyndsville, 2d, and at Marshland, 14th; greatest monthly range, 58, at Keene 
Valley and Rondout; least monthly range, 34, at Brooklyn and Setauket. 

oiling tel monthly, 10.20, at Setauket; least monthly, 2.25, 
at Massena. 

Wind.—Prevailing direction, northwest.—Prof. E. A. Fuertes, Ithaca, di- 
rector; R. M. Hardinge, Private, Signal Corps. assistant. 


NORTH CAROLINA. 


Temperature.—The mean was 2.4 below the normal; maximum, 8%, at 
Washington, 7th; minimum, 22, at Franklin, 28th. 

Precipitation.—The average was 0.50 above the normal; greatest monthly, 
7.61, at Washington; least monthly, 1.88, at Wilmington. 

Wind.—Prevailing direction, northwest.—Dr. Herbert B. Battle, Raleigh, 
director; C. F. von Herrmann, Sergeant, Signal Corps. assistant. 

NORTH AND SOUTH DAKOTA, 

ag ep mean was 1.3 above the normal; maximum, 85, at Fort 
Sully, 8. Dak., 3d, and at Millbank, S. Dak., 2d; minimum, 10, at Howard, 
8. Dak., 26th; greatest monthly range, 75, at Steele, N. Dak.; least monthly 
range, 47, at Scranton, S. Dak. 

Precipitation. —The average was about 0.31 below the normal; greatest 
monthly, 3.59, at Grand Forks, N. Dak.; least monthly, 0.26, at Onida, 8. Dak. 

Wind.—Prevailing direction, northwest.—S. W. Glenn, Sergeant, Signal 
Corps, Huron, S. Dak., in charge. 

OHIO. 

Temperature.—The mean forthe northern section, middle section, the 
southern section, and of the state was 1.2, 1.6, 1.8, and 1.4, respectively, 
above the average for the sections and the state; maximum, 85, at Logan 
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and 12th, and at Hanging Rock, Waverly, 13th; 
minimum, 29, at Y ellow Springs, 30th. 
Precipitation. —The average for the northern section, the middle section, 
the southern section, and the state was 2.79, 1.13, 0.60, and 1. 51, respectively, Stations. 
above the normal for the sections and state; greatest monthly, 8.29, at Jeffer- ; * 
son; least monthly, 1.45, at Greenville.—Prof. B. F. Thomas, Columbus, 
director; ©. M. Strong, Sergeant, Signal Corps, secretary and assistant. 


Arizona—Cont'd, 


OREGON. Florencet I 
The characteristics of the month were the deficiency in temperature and | oon _— guee tes 7 
precipitation. | Fort Grant. .......- 78 
Temperature. —The mean was 1.4 below the normal; maximum, 81, at | Fort Huachuea ....\ So 
Lakeview, 29th; minimum, 11, at North Powder, 13th. | Fort MeDeweil” vss] $8 
Precipitation. —The average was 0.89 below the normal; greatest monthly, | Gija Bend(1)*...... Ls 
6.89, at Cascade Locks; least monthly, trace, at Beulah. | Gila Bend (2) ...... |T00 
Wind.—Prevailing direction, southwest.—Hon. H. E. Hayes, Master State | Mill. as 
Grange, Oswego, director; B. S. Pague, Sergeant, Signal Corps, assistant. | Loe 
PENNSY LVANIA. Mount Juachace | 83 
Temperature.—The mean was 1.0 below the normal; maximum, 81, at pea Bridget ...|..... +++. 
Selin’s Grove, 15th; minimum, 21, at Dyberry, 31st; greatest monthly range, 
55, at Wilkes Barre; least monthly range, 36, at Altoona. Pantano ........... 8 


Precipitation. —The average was 2.50 above the normal; greatest monthly, | WYSOD 


8.41, at Eagle’s Mere; least monthly, 4.03, at Mauch ‘hunk. 
Wind. —Prevailing direction, west.— Under direction of the Franklin In- | Signal t SulsdesSoctes 90 
stitute, Philadelphia; T. F. Townsend, Sergeant, Signal Corps, assistant. 


SOUTH CAROLINA, 


Temperature. —Maximum, 90, at Spartanburgh, 12th; minimum, 22, at Tip Top 
Spartanburgh, 28th and 30th; greatest monthly range, 68, at Spartanburgh; | 86 
least monthly range, 41, at Camden and Conway. Tus —— laa 3 
Precipitation.—Greatest monthly, 7.19, at Evergreen; least monthly, 0.99, | Walnut Grovet.....|..... 
at Branchville.—A. P. Butler, director, State Weather Service, and observer, | Wainut Rancht.......... ...--.)..0++. 
Stanal Service Whipple Barracks.) 82 26 
g Service. TENNESSEE 4 85 
The meteorological features of the month were for the most part normal. | y oo aan "9a 


Temperature. —The mean was about normal; maximum, 88, at Franklin, | 
12th; minimam, 26, at Hohenwald, 31st; greatest monthly range, 58, at | Camden ? 


Franklin and Hohenwald; least monthly range, 46, at Greeneville and Jacks- Conway ...........- 4 
boro. | Dardanelle 
Precipitation.—The average was considerably in excess of the normal for | Porrest City t 
the last eight years; greatest monthly, 5.80, at Dare; least monthly, 1.22, at | Fulton: 
Strawberry Plains. Harrisburgh ....... 85 
Wind.—Prevailing directions, west and northwest.—J. D. Plunket, M. D., | Helemmea!? coecceesleoeesion 
Nashville, director; H. C. Bate, Signal Corps, assistant. | Hot Springs .......| 87 | 31 | 605. 
| Lead Hill*......... I 
Temperature. —The mean was normal in all parts of the state except in the | Hoonantizit wena’ 
vicinity of the coast and over the eastern portions, where it averaged 1.0 below Newpertiss........ ‘as 1} an Dee 
the normal; maximum, 98, at Rio Grande City, 5th; minimum, 25, at Cold- | Osceola............ 87 
water, 15th; greatest monthly range, 64, at Coldwater; least monthly range, | Pine 
18, at La Grange. | Prescott ...........| 81 
Precipitation.—The average was about normal in the vicinity of the coast, | Russellville ....... 84 
from 1.00 to 3.00 above over the central and eastern portions, and 1.00 below | Tomtunns see neenes 85 
over the other portions of the state; greatest monthly, 9.01, at Palestine; | Washington ........ 86 
least monthly, 0.24, at Coldwater.—D. D. Bryan, Galveston, director; I. M. |W inslow Lamameesee-« 84 
; Ser: signal Corp: assist California. 
Cline, geant, St ant. 85 
WISCONSIN. | Alcatraz Island . 85 
| Almaden*.......... 86 
Temperature.—The mean was 1.5 below the normal; maximum, 78, at | Anaheim*.. -|100 
Hayward, Ist; minimum, 16, at Hayward, 16th. | Angel Island... re | 
Precipitation.—The average was 1.24 above the normal; greatest monthly, Anfoce Ps 
5.89, at Oshkosh; least monthly, 2.02, at Plover | Athlone®*......... oe 9 
Wind.—Prevailing direction, northwest.—R. E. Kerkam, Sergeant, Signal | 
Corps, in charge. Barstow f........ ++| 89 
Meteorological record of Army post surgeons, voluntary, and other co-oper- | BeMUmont «-------- : 
ating observers, October, 1890. | Benicia Barracks ..| 89 
Berendo *.......... | Bs 
‘Temperature. | ‘Temperature. Berkeley 86 
(Fahrenheit.) (Fahrenheit. ) | reek... ... 
2 : cap | 83 
| | Caliente*........... 88 
Alabama. | © | mrs. | Alaska, © | © | | Calistoga 88 
Bermuda *f........ 36 | 62.7/ 2.96 Juneau............. 59 | 30 | 42-3 11.31 | Castroville *....... 87 
Citronelle ..... 37 | 68-4 | 4-08 Killisnoo.......... | 50 30 | 40.3 7.55 | Centreville *e...... 93 
Columbiana? ...... 29 | 61-2 | 5-56 Ariz Chico gz 
Decatur (1) 2.37 Aris. Canal Co.Dam. | 45 | 71-9 0.87 | © 1990 65 
Decatur (2)t.......- 26 | 2.06 Benson 3 | 46 | 64.2 0.41 | 87 
Double Springs... 79 30 3-53 Bisbeef.......... 75 | 40 | 59-2) 1-06 | Colton. 100 
Enfaula *.... 7 47 | 66.8 | 3-05 Calabasas o- to | Corning*........+++| 8§ 
Evergreen 87 34 | 64-8 | 5-63 Casa Grande...,... 100 5S | 74-1 0-38 | Crescent City...... 
Fort Deposit....... 89 3 | 64-9 1-90 78 30 55-1 2-00| Davisville.........| 87 
Livingston(1)*.... 84 34 | 2.82 Chiri Cahua M’t’s..'..... 2.85 | 89 
Livingston(2)?.... 86 33 | 1-99 Cooley’sté......... 7t | 24 | 48-4 | §-78| Delta 
Marion? 87 30 | 62.3) 3-75 Crittenden 1.42 | | 
Mt. Vernon B’ks...| 90 3S | 63-0 Dragoon... 1.01 | Dunnigan .......... AS 
8 go | 60.8 7-33 Dragoon Summit ..| 80 62 | 69-8 1.41) | El Dorado.......... 89 
Pine Applet........ 33 | 635 | 55 Dos Cabezos f...... 1-t2| Elmira........ 
Selma 89 «63-9 0.84 | El Verano*......... 
Tuscumbia (2) ..... &4 28 | 96-7) 3-00 Eagle 36 | 54-2 1-75) Emigrant Gap......| 72 
Valley Headt...... 85 24 | §5t | 3-44 Farley's Camp.....'..... 45 | 74-6 2.40 ' Esparto®........ 
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Meteorological record lof voluntary observers, ce. —Continued. 


Stations. 


California—Cont'’d. 


Farmington*....... 92 
Felton | 95 
Fernando *......... 95 
Florence®,......... 95 
Folsom *.........+ 95 
Fort Gaston ....... 82 
Fort Mason........ 
Fresno 

Fruto. 

George townt. 82 
g2 
con 85 
Glen Ellen......... go 
Goshen *........... 86 
Grass Valley. 
Hay wards 76 


lowa Hill* 

ulian* 
Keeler 
Keene * 
Kingsburgh * ...... 80 
King City *......... 99 
Knight's Landing*.| 84 
La Grange *........ g2 
Lathrop.........+++ 85 
93 
85 
Livermore......... 90 
Livingston® ....... g2 
Long Beach........ 96 
Los Angeles*....... 96 
Los Banos(2)...... so 
Los Gatos(1)....... 88 
Los Gatos(2)...... 85 
Mammoth Tank ... 96 
Martinez®.......... 82 
Milton (near)...... $2 
Marysville......... go 
Menlo Park*....... 86 
118 
85 
87 
Montague.......... 72 
Monterey ........ 
Monterey (H.d. M.) 
Newhall . 
Newman ose 
shane 
Oakland ‘1)........ 
Oakland (2)*....... 
105 
Orlandi 97 
87 
loo 
Paso Robles *...... 
Petaluma*......... 


Placerville (1)*.... 
Placerville (2)*.. 
Porterville ........ 
Presidio of 8. F .... 
Puente ® 
Redding® .......... 
Riverside veuves 
Rocklin *..... 
Rumsey *.........+ sg 
Sacramento(1).....) 75 
Sacramento(2)..... | 76 
Salinas (1)*.... 
Salinas (2)*........ 
100 
Sanger Junction*...| 95 
San Ardo*.......... 
San Diego B’ks .... 
San Gabriel ........ 
San José 
San Mateo*..... eee 
San Miguel*........ 
San Pedro*......... 
Santa Ana.......... 
Santa Barbara (1).. 96 
Santa Barbara(2)... 59 
Santa Cruz (1)*.... 92 
Santa Cruz (2)*.... 
Santa Margarita*.. 86 


Santa Monica* ..... 86 
Santa Paula*....... 88 
Santa Rosa*........ 86 
89 
Seven Palms*...... 
Shingle Springs*...| 85 
86 
73 
Soledad *®......... 2 


‘Temperature. 
( Fahrenheit. ) 


Precip'n. 


SEP ESOS OOS OO OSS 


OK DONS OO OW 


SRE 2948 


| 
03-9 
66.6 
61.1 
3 61.3 
55-8 
69-3 
b9-3 
63-2 
59-6 
61.2 
59-4 
59°5 
70.0 
73 
| 06 J 
22 30 | 
10 40 59 
49 45 61 
tnt 83 42 58 
15 55 Of 
2" 03 4° | 62 
32 6s 
49 62 
‘ 0.62 42 64 
eS 0.65 45 64 
1.60 40 63 
2.11 42 64 
1-40 48 6« 
88 “4 | 6 
7 1.25 50 6s 
0. 50 46 | 6 
46 | 65 
‘ 3-47 41 ol 
4-46 52 | 74 
2-87 47 «| «62 
3-40 46 | 6 
2-05 56 
2.01 41. 
1.48 4o | 6s 
17 44 64 
45 62 
25 4° sf 
75 3 57 
42 54 
S4 7° 
4 7 
°3 53 | 7! 
“ 45 43 
09 40 | 58 
| 74 58 79 
45 | 72 
45 | 
5S 45 97 
3 
2 35 5 
41 
42 
@ |6 
as 33 58 
42 59 
40 60 
45 | of 
32 63 
45 | 
| 63 
45 | 64 
45 
4 53 
47 | 61 
| 449 57 
42 59 
48 
42 | 95 
= 46 65 
36 61 
40 
44 
49 
38 
48 
42 | 
40 
| 
27 
40 


OcTOBER, 1890. 
MONTHLY WEATHER REVEIW,. 
"Meteor 
ological of &c.—Continued, _ Meteorological record of ol 
untary observers, d &c.—Continued. 
Stations. ahrenheit. ) = ai Temperature. 
ns. | Connecticut—Cont’d.| | 
Bouth Vailiejo* fo | $ | cco || | 72 3t | 49-4 | 7-05 | 80 25 | 50.8 5-57 Monticell sont" ° ° Ins. 
padra*.......+. | 41 | 66.5 | 0-00 | Lake Konomoc .... 7-57 | LACON 81 2 | | 3. | 
Bteelest NOMIOC 6.72 | Lanark | 3-95 | Mount 26 | 
or | 64.1 | 0-00 || Lebanon | 0-72 | Lanark. o+| 72 25 | 48-4 | M | 49-6 | 3-01 
2b 7.11 | Louisville $6 | ount Vernon®.... 23 | 5! 6 
Suisun City*....... 72 | 27 | 45-9 0.00  Mansfeld..,....... 4726 | | Martinsville | 52-8 | || 0000. 
Tehachapi *.......- 80 | 32 | 0.00 79 | 2 | 43-9 | MeLeansborough . 89 | | | | 1-90 
Tehama *...... | 76 52 | 62-5 | 0.00 | North 7-45 Mount Carmet Stores ‘Lalo 15 | 46-1 2-05 
Tow gt | 35 | 61-1 | 0-00 | Shelton........... 8.89 Olney is). | 33 | | | ea 
Towles. 7 40 | $6.3 (2) | 85 33 | 53-9 1.38 Washington ® .. 21 47-9 | 4-47 
Truckee (1 )* 52 48 | 64-0) 0.00 South Manchester 6 Ottawe 49-4 4-60 || Webster City | 78 
Tulare * 78 28 | 47-1 | 045 | Thompson .... ...- 7o | 31 "473 | "53 Paleati | 80 28 | 53-0 3-89 | West Bend*? 16 | 46-9 | 5-00 
5 | 63-3 | 0-00 oluntown*.......| 724 | 7 | 3° | 57- 1-16 Abilene 
‘ Vacaville (2)* | 89 6 75 | 28 | 49-6 | 6-S9| Philo .......... | | 3-45 86 | 25 | 
a oo Hy ated 75 | 32 54-8 | 7-24 | Roc | 74 24 48-9 | §-38 | Burr Oak 
Walla Waila Ck.... 69 | | 05-5 | 0-00 || District of Columbia.| | | Rushville | 25 | §2-6 | 4-38 Coldwater 
Walla Wail Clk... | ©. 20 || Kendall Green..... 7 23 | 52.4 | 1-49 || Collyer............ 84 | 0-37 
Westley 84 | $3 | 703 | 0.00 80 | South Ewanston..../ 73 | 32 
Wheatland......... | 89 | 39 | © | | Syeamore* | Cunningham®...... | 89 "28 | 55-5 | 
» Whittier® ........., bo | wale. AIVAT 95 | 45 | 73-8) 3-21} Warre ~ 74 | 24 | 48-3] 3-48 || DOWNS | 
4 Williams ........+.- 2 ne Port 195 | 36 | 72.0 | 6.47 | Ws 22 | Dwight 4.10 
Willow | 86 40 62.8 : ort Darrancas..... go 43 | 68.9 |10.46 | Watseka 1608 || | 88 I 
Winters go | 67.7 | | 89 | 41 | 73-4 | 5-00] White 3:8 | | 83 32| 85-5 | 
oodland *........ 85 50 | : 88 | 42 | 71-8 3 Winnebago ........ | | SP- 1-05 (2 80 | 3. 
| 64-9 | 0-00 Homeland ......... 37 BO 78 | 28 -3| 6 E 0.00 
Abbottfo Hypoluxo* ........ | An | Englewood's | 55-3 | 4-32 
0.50 | Madison*t......... 74-9 76 33 | saa | 3-85 | Eureka | $s 32 | S7+2 | 2-29 
2 41 56-0 | 0.00 | Manateet..........! 93 | 70- 4-5! 7B 30 54-4 | 3°39 | Ft. Leave | 22 56.2 | 0-45 
| | 12 | 33-1 | 0-84 Merritt's isiand 8 | So Ht Columbia City... 38 | 56-3 | 1-95 || Ft. Leavenworth 2 } | 2 33.2 | $29 
> + o.12 Tallahassee........ 40 | 5-36 | 80 32 | 50-7 | 2-98 Globe # TTT 87 21 55-4 1.24 
Box Elder }.......- 5 | 30 | 36-0| 0.70 | VillaCity t*....--. | | 32 | | 2.98 | Gove 85 | 27 | | 0:60 
Georgia. | 75-2 | Bransviiie 7 | 26 | §0.3| 2-19 Grainfiela gs 52.8 | 
Byeras | 40. | 50-4 | + 3-83 an ik 83 32 | 52-8 | 3-39 | Haletead..... BO | O45, 
Chromof.........-- 10 | 47-0 | 0.40 | Athens(r).......- | 82 4°43 - 85 34 | 54-7 | 2-10 Havensvilie*.......| 31 | 57-6 | 
; 28-6 | 1.93 | Bainbridge ........ | 30 ©. 84 | 34 | 55.8 | 3-49 | Hoxie,......-...... | 54-8 | 2.24 
> | 45°4 | folumbus.......... 80 | 62.8 | 3-84 | 35 | 57-2 | 4-60 | Kellogg ..... | | 38 
Dillon 71 | 23 | 45-6| 1.42 | | 27 | | 89 | 3° | 58-4 | 3-85 
1.07 | Fort Gaines........ 88 | 38 | 65-6 | 4.19/ Point Isabel °...... | 84 34 | 56-7 | 2.05 | La Harpe* | 56-6 | 0.44 
First View® 0.00 | Fort MePherson...'..... 4-60 | P | 78 | 20 | 47-6 | 3-40 86. 38 | S45 | 3-19 
Fort Collinsf....... 77 | 16 | 47-4) 0. $0 || Gainesville ........ 80 | 30 | 56.6 | 6.70 | Roe ‘ieville | 55-0 | 2-01 | 89 | 25 | $4.8 | 1.08 
Fort Collins (near).|..... heted ~ Griff 84 | 32 | 61.6 | 4-33| Rushvillef....... 30 | 54-6 | 2-92 | Lawrence ..... .... 80 | 28 
70 0.87 | ringsg...., 84 | 35 | 60.6 3.7 2 | Seymour....-...... 88 26 | 233 \ 
| 1-49 BO 92 | 30 | 65.0) She ibyville | 85 30 | 55-0 | 4-42 | Lincoln.......... | 84 & 
Fort Morgant..... | a5 | 90 | 36 | 68.4 | 4-94|Sunmant.......... 35 | 55-3 | 3-44 3 2080 
| 1.00 | Maricttat.......... 81 31 | 57-4 | 5-60 26 | Vaineraiso......... be 26 | 53-2) 4-15 | Macksville*. | 81 
> Georgetownt....... bo a3 | | 0-49 89 35 | 64-3 | 5-59 Vevey 173 28 | 51.4! 3-63 Manhattan(1)t..... ar | 1.06 
° Greenhorn*t 73 los | 3 | 64-4 | 4.00 | 85 32 | 56.4 | 3-07 Manhattan (2)...... 
71 | 2 | 0. 38 | 59-4 | 6.49| Worthington... .... anhattan (3)*. 80 | : 
Hust« | 51-4 | 0.25 || Newnant........... | 84 2 | 
Las Animas f...... So | 20 | 61.4 | 70 | Quitman(2)........ | go | 68.8 | 2.20| Guthri | 31 | 59-7 | 0-74 | we | 
4 0-03 | Thomasville(r)....| 90 | 39 | 69.1 88 | go | 61.0] 4-20 | 84 | 24 | 55-4) 4-99 
Leadville +... | | 90 | 39 68.4 cece 83 | 39 | 60.9 | 4-29 | Oakley ...........- 24 | 52-5} 0-40 
5 | 48-0 | 0.98 | Union Poi 3 $7-© | 5°97 O73 
: | 88 2 | 20 | 48-1 | 2. Page City .......... | 
Pagosa | 7o | | 41-7 1-34 | Waynesborough ...| 89 ye 8o | 22 | 49-4 Phainvilie 
39-6 2.02 | West Point........ 84 | 64.8 76 22 49.2 | 2.38 || Quinter............ leoose 50-2 | 2.07 
Red Cliff, | 0-43 | American Falls ft...) 69 17 | Relle Plaine®...... 74 19 | 46.5 | 2.40 | Salina*............ ly 32 | 58-0 | 1.36 
Rocky 1.54 || on Blake 22 | 48.6 | 3.86 || Sedan *. | 85 32 | 55-3 1-33 
| 67 I | 19 | 48-8 | 2.70 || Sharon Springs .. I. 
> Sheridan | 0-82 Kootenai f......... 69 | 79 22 | 49-2 5-30 | Wa | 84 30 | 53-4 | 
Smoky Hill Mine ..|. | 0-61 | | 2 6 | 2. arinda 76 | 26 | 51-7 | 1-65 | Wallace ise 
Sterling ..........+ Atw Eagle Grove* | 71 | 16 | 44-9 | 3-98 | Wellington ........ | 2. pases 
Tho I 88 | 20 | 54.0| 2.56] Fayettet...........| 17 | 47-8 | 4-50 | Weskan...... | 2-63 
| Aurora(2)..... 9 4-53 | Fort Madison*..... 12 | 
Upper - 27 | 50-7 | §-14| Glenwood (1)...... 413 | Yate 3.51 
Ville Grove 0-00 | 79 | 20 | 49-9 | 2-95 | Bowlin Green t 
26 | 55.0 | 1-44| Humboldt*........ 7 | 79 | 35 | 52-6 
| Collinsville ........) 88 5:23 eee 79 | 20 | 52-0 84 28 | 56-2) 2.10 
Birmingham. | East Peoria | 2% | « 0. 85 owa 175 | 28 | 50.8 | 2.11 | Earlingt 
29 49-4 Grand fowert.....| 182 | 27 | 53-8 Edmonton 80 30 | 57-2 | 5-17 
| 5-40 | Greenville 90} 74 | 24 | 44-7 4 Frankf 3-48 
es 77 33 53-1 7-40 Griggsville * uoketa*....... | 58 Frankfort (2) . 6d 068 2-93 
Me | 49 rt (2)...... 
48 McCausland®...... 177 24 ' 47-1! 3.68 Franklin®t........' 85 33 


— 
4 
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Meteorological record of voluntary observers, &c.—Continued. 


Temperature. | 


Kentucky—Cont'd. 
Greensburgh f ........... 


Mount Sterling t... | 
Newport Barracks . 
Paducaht.......... jee 


es 


Princeton?......... 
Richmond ...... 
Shelbyville t....... 


Cheneyville..... ove 
Clinton 


Se 


SRB: 


Grand Coteau...... 
Homer ...... 


Jackson Barracks.. 


Liberty Hill ....... 


Mandeville ........| 90 


Sugar Ex. Station.. 


Cornish 
Fairfield ......... ee 


Kennebec Arsenal . 
Kent's Hill..... esol 7 


noon 


West Jonesport.... 
Barren Creek Sp’gst 


Caumberland(t).... 
Cumberland(2).... 


Gaithersburgh* 


Mt. St. Mary’s Col.. 


SSS 


Amberst ExSta(1r). 
Amherst ExSta(2). 


Biwe Hill (sum’t).. 
Biwe Hill (base)... 
Biue Hill( valley).. 
Brewster ........ ee 


BESS 
SRI SRS & 


Fall River(:)*.... 


(2) 


Lake Cochituate... 


. | Temperature. 
| (Fahrenheit.) ¢ 
4 
| | 
Ins. Massachusetts—Con.| ° | | Ins. 
3-58 Leicester.......... | 72 32 | 46.6 | 7-92 
2.85 Leominster.. 
2.98 Long Plain*........| 72 3t | 50-6 |10.66 
3-24 Lowell(r).......-- 75 29 | 48.0 | 7-71 
4-37. | 27 | 47-3 
3-77. Lowell(3) gt | |..... 
2-77 Ladlow(s).........1 73 | 26 | 46.2 | 6.22 
2-15 Ludlow (2) .......- 179 | 27 | 48-9 | 4-47 
2.71 OB | 32 | 47-3 | 7-30 
3-28 Mansfield..........| 77 3t | 49-0 | 7-59 
8.04 Middleborough ....| 74 25 | 48.2 |10.55 
3-93 Milton*........ eons! 73 32 | 48-3 8.22 
3-57 Monson........ 22 | 47-5 | 
6.09 Mount Nonotuck .. 
4-61 Mystic Lake....... | 9.29 
2.99 Mystic Station.....|..... | 8.39 
4-55 New Bedford(1)...| 69 | 34 | 49-2 |10.01 
4-91 New Bedford (3)....72 | 32 | 50.2) 9°73 | 
5-22 Newburyport(r)../ 76 | 33 | 48-5 | 7-20) 
7.52 Newburyport(2).../..... 7-63 
3-50 Northampton...... 174 | | 49-2) 7-91 
4-52 North Billerica....| 75 | 28 | 48-6 | 7-75 
4-63 Plymouth........-/ 71% | 37 | 9-38 
3-80 Princeton..........| 73 | jo | 46-8 |10.04 
jt-5s  Provineetown...... 79 | 38 | 50-7 | 6-78 
4-98 Randolph...... | 8.83 
2.90 Roberts’ Dam. +| 8.89 
6.13 Royalston*..... . 11.62 
5-79 Salem (2) 7°35 
5-16¢ Somerset*......... *S | 
7-24 South Hingham 10.81 
3:50 Springfield Armr’y.| 73 | 31 | 49-6 | 6-70 
5-79 Swampscott........ 7° 33 | 503) 6.17 
6.2 Taunton (1)f...... | 30 | 49-4 | 9-23 
3 Taunton (2).......+! 7$ | 30 | 49-8 | 
3-26 Taunton(;)...... ool 7 26 | 48.1 |10.44 
49 Wakefield..........' 76 27 | 47-5 | 3-58 
Waltham 0010-48 
4-24 Wellesley ......... 7° | 26 | 48.0 9-95 
4-04 Westborough*......77 | 27 | 49-6 10.85 
5-42 Winchester*....... 8.39 
.66 Worcester(r)*....| 73 | 32 | 47-2 | 9-24 
Michigan. | 
4-41 | Adrian....... ....+-| 82 | jo | §0-9 | 7-44 
15.92 Albion(t).......++. | 76 31 | 49-9 | §-00 
2-65 Allegam 79 2 | 49-7 | 
77 26 | 49-1 | 6-79 
3:12 Ann Arbor......... | 74 2 | 49-1 | 5-26 
2.27 Atlantic®.......... ar | 38-5 | 
6.11 Ball Mountain..... 170 | 27 | 48-1 | 6-75 
3-45 | | gt §2-3 7-39 
3:77 ° Bear Lake ......... 71 | 25 | 47-7 | 5-39) 
7.55 Bellaire............ 77 24 | 46.0 | 3-77 
2.41 Bell Branch........ | 76 20 | 49-6 | 5-99 
3-99 Benton Harbor..... 79 | 35 | 54-0 | 7-30 
| 79 26 | 50-2 [11-02 
3-45 Berrien Springs(2).|..... «| 7°27 | 
3. Birch Run ......... 
Birmingham.......| 74 27 | 50-0 | 6.42 
| 72 28 | 45-4) 3-55 
Calumet ..... 68 27 | 43-8 | 2-42 
8.32 Cassopolis......... 76 25 | 50-6 | 6.39 
6.65 | Caldwell ........ | 26 | 45-0 | 3-58 
5-96 Charlevoix......... 70 | 32 | 48-6 | 5-55| 
7.08 Cheboygan......... | 68 27 | 45-2 | 2-40 
3-22 Chelsea............ | Bo 25 49:7 4 
5-54 Clinton ..... 82 | 28 | 49-8 | 4-89) 
26 | 47-0 | 3- 
4-45 Concord.......... 27 | 48-6 | 4-34 
7-50 Crystal Falls ...... 74 24 | 42-8 | 0.68 
4-43 East Saginaw....... 70 24 | 45-2 5- 
70 25 | | 519 
6. Evart ..... 173 23 | 47-1 | 4-12 
Fitchburgh ........ 177 | 25 | 48-8 | 5-76 
7.13 Fort Brady ....... +| 72 28 | 45-6 | 1-53 
8.90 Fort Mackinac..... | 62 29 | 46.2 | 3-04 
7-99 Fort Wayne....... 75 26 | 5t.1 | §-82 
8.so Fremont®....... 74 | 26 | 48-1 | 4-60 
8.06 Gaylord........... 22 | 41-6 | 1-63 
7.92 Gladwin...... 76 | 24 | 48-1 | 2-89 
.o7 Grand Rapids...... 179 | 26 | §0.8 | 3-23 
GAPE 73 29 | §1-0 | 4-69 
9-31 Grayling........... 23 | 44-5 | 3-2! 
$8.78 Gulliver Lake ..... 70 24 | 46.8 | 1.58 
6.99 Hanover ......... 3I | §0-9 | 4-29 
g-o5 Harbor Springs ....| 77 26 47-4 | 2-63 
Harrison..... 27 | 46.2 | 4-50 
10.14 Harrisville..... 70 26 | 46-2 | 2-84 
BEE 24 | 51-9 | 6.15 
5-19 Hastings.. | 76 30 | 49-4 | 3-93 
10.47 70 31 | 4-98 
7.40 Highland Station *.' 72 26 | 48.1 | 4-69 
8.55 Hillsdale ........ 77 32 | 50-8 | 5-71 
6.46 Howell .......... 76 25 | 49-5 | 5-34 
0.26  Hudson........ OF 23 47-6 | 5-57 
7-94 | Lonmin 79 30 | 47-6 | 4-4! 
9-6 76 26 | 46.3 5-5! 
72 29 | 50.1 | 5-99 
9-64 Kalamazoo ...... e+| 76 32 | §1-0 | 4-32 
o.1t  Lansing.........- ++| 76 26 | 48.7 | 4-96 
8.68 Lathrop..........+ 70 26 3-53 


Meteorological record of voluntary observers, &c.—Continued. 


Temperature. 


Mean 
Precip’n. 


Missouri—Cont'd. 
Appleton City...... 
ccel 


Michigan—Cont'd. 


SESRES 


Cape Girardeau 
Carrollton ...... 80 


North Marshall.... 


Northport.......... Centreville ....... 


Columbia .......... 
Conception ........ 


NN 


BI PEP POL 


Or Onw 


Pox Creek .........| 


Grand Pass ....... 
Sand Beach ........) 
Standish ..... 
Stanton 


Harrisonvillet*.... 


Jefferson Barracks. 


— 

a 
SES 
a 


SIE FF 


Louisiana Bridge 


L. Winnibigoshish. 73 


Saint Charles (1) 
Saint Charles (2)... 


SATCORIS 


| Pokegama Falls ... 


Rolling Green. .... 
Saint Charles *].... Willow Springs f.. 


Wither’s Mills*.... 


Camp Poplar River. 


&4 
| Agricultural Col’ 8 
Fort Assinniboine. 


05 | Bay Saint Louis... 
Brookhavenf..... ee 


Columbus 88 


22 | Edwardst.......... 88 


Alliancet.......... 


84 
Holly Springs (1)*.. 84 
Holly Springs (2).. 


Fort Niobrara. .... 


Fort Sidney ....... 


Waynesboro’ (1) t,. 
Waynesboro’ (2)... 88 
West Point ........ 84 


Lexington* 


J r 
Adriant....... OS 


Temperature. 
(Fahrenneit.) | 5 
| x 
| 
eo}; | @ | 
83 27 55-6 | 2.59 
88 | 32 | $7-4/| 3-50 
So 24 | | 3-45 
28 59-7 | 5-01 
85 25 | 55-1 | 4-65 
83 40 | 62.0 2-11 
26 | 53-8 | 5-19 
85 3t | $7-0 | 3-97 
829 53-89) 5-13 
1.20 
85 23 | 54-6 
80 22 | | 3-23 
BH 2.50 
85 | 35 | 60-4 15 
30 58.1 SS 
20 | §2-9 05 
86 22 30 
72 24 | 53-2 | 1-04 
24 | 0-38 
85 25 | 55-2 05 
84 26 | go 
B4 28 «55-8 13 
26 25 
25 | 54-6 37 
85 27 | 56-4 | 0-48 
87 24 1-50 
89 24 | S7-1 go 
85 58-4 | 1-05 
51 
26 
89 56-8 
go 34 | 60.1 
80 28 58. 
24 «| 


on 


71 
- 65 
“go 
94 
35 
07 
46 
07 
71 
45 
21 
83 28 | 55-0 3° 
26 -6 
Oak Ridge*........ 30 
78 S4-4 1-86 
19g 49-2 07 
80 24 | 54-7 09 
85 24 «55-2 go 
85 
88 24 55 
9 
88 24 55-0 72 
84 27 55-8 
86 26 07 
40 
86 20 «54-2 23 
86d 2 57-2 84 
84 29 25 
20 51.34 0.89 
84 28 65 
86 10 
86 21 45-0 1.25 
7 21 45-6 | 0.87 
0-70 
71 22 45-6 1.47 
24 «| «48.9 0-98 
18 44-2 | 075 
67 im 41.0 | 0.33 
70 20 | 42.7 | 0.60 
79 24 rt 2.20 
82 26 | 48-2 1-25 
7° 20 «42-3 «0-17 
16 
9 8 45-6 o.% 
I 20 «48-8 2.60 
79 21 §I-9 | 1.09 
82 22 
88 22 oO. 
72 20 
De Soto ® .... 73 24 
28 
| 35 
83 12 44-6 0.60 
77 23 -§2-6 0.90 
77 25 48-2 0-73 
$2 23 «52-4 0.76 
73 23 53 
2.20 
25 1-23 
0.4! 
80 26 0.75 
76 17 45-2 (0-43 
82 24 | 2-37 
75 25 55-6 1.54 
87 30 49-0 «OBI 
21 48.2 
80 17 51-9 1-01 


270 
Stat ren Stations. Stations. 
wt = $ a 
Manton 
55-2 7 Brunswick .... 
Louisiana. Olive 
Abbovilie®......... 87 4 { 
Alexandriat .......| 90 | 
Amité City? ........ 92 | 35 Concordia........ 
ONEIAC 70 | Excelsior Springs* 
87 Pulaski*.........++| 74 | 32 
Ooushatta(1)¢ 7 | 29 Fortescue*....... 
Coushatta ROMEO... 75 
Orowley & | Roscommon ......./ 73 | 21 Glasgow 
Edgard ...... 88 | 
Farmerville .......| 87 | 40 | 
Houma 88 42 fandalia..... 75 | 33 | 50-6 Jefferson City.... 
vd La Fayette? ....... 90 West Bra 
Lake Charles ......| 83 | 40 72 | 26 | 47-0 
hite Pigeon .....| 74 28 | 47-9 
Fe, 35 Williamston.......| 74 32 | 
Ypsilanti(1)....... 70 26 47-1 
Marksville.........| 87 | 33 Ypsilanti(2)*......| 72 | 28 | 494 
Maurepas ........+.| 88 40 Al 
New Iberia.. ......| 90 | 41 Patel... 
Shell Beach ........ 4 Fort Snelling......| 63 | 19 | 44-0 
Weet Bad... I ~ 
Maine. 75 21 41-4 59 
Bar Harbor ......../ 75 | 30 | 48-0 | 
69 | 36 | 46-3 | 
“4 Calais | edford ......+..+++| 72 15 | 44-3 89 
3 27 finneapolis*......| 70 | 20 | 44-5 46 
3 | 46-4 Montevideo......... 7% | 20 | 46-1 [igo 
Port P he 3 orthfield ......... 1 
Lewiston 77 23 45 ted W 76 40-4 
Mayfield ...........| 76 ar | od Faliat om 38 
Petit Menan *......| 62 37 47: 
78 
Fallston .........+.| 7 
Fort McHenry ..... | 
13 
Woodstock ......... 74 | 4h 
og Massachusetts. \ 
78 Hattiesburgh ......' 91 4! 68.8 
laziehurst}....... 89 | 35 | 66-1 
30 59-8 
«(61-0 
3° (60.6 
Jia KSONT QO 36 (65-2 
Cambridee ie)... 7 82 3° | 58.2 
Louisvillet........ 93 31 «62.8 
Deerfield ........+. 75 : | 
74 | 24 Vater Valley*..... 31 63-6 2-83 
76 51.0 | 245 
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Meteorological record of vol j 
d of voluntary observers, -Continued. Meteorological record of voluntary observers, &c.—Continued. 
| 
| Temperature. Temperature. ‘ 
| (Fahrenheit.) | ( Fahrenheit.) a | Temperature. | 
Nebraska—Cont’d.| ° | | Ins. | New Mecico—Cont’d| © © | Tow York~Cont’ ors 
Lincoln Bo 25 | §2-8| 1-12 || Bernalillo south Canisteo. ni Onio—Vont'd. | © | | © | 
uette (1)...+++ 7 | 81 17, | 48-4 2.77 | 3. E. Reservoir | | | 3-08 
inden | 7 | | ight*t.| | 25 | 46.1 | 4. | 33 | St-4 | 5-80 
Nebraska City....... 7 24 | 49-7 | 1-49 Deming...........-| 80 | 45 | 62-7 — 7 25 46-1 | Upper Sandusky... 99 | 30 | 3-43 
North Loup*t..... 20 | | 2-13 Embudo Wappinger’s Falis. Wanate, |75 | 30 | 49-6 | 6.89 
75 22 | 48-4 | 2.39 Estalina Springs... 0. 32 | Watervieit 5-79 | 30 | 55-0! 1.60 
| 3t | | ose (76 | 26 | 45-6| 5.45 Waverly ..... | ox 
| 23 | 48-9 | 0.71 est Point .......-| 65 | 30 | 46.9 4. Waynesvi 
Palmer ....- Fort Stanton..... 70 | 23 | §0-9 |0.04?| White Plains ...... $2 | 3.05 
0.04 Fort Union .......- 75 21 | 48-0 | 0.22| Willets Point......| 73 33 | $4.0 | 6 ens 33 | 52-2 | 2-64 
Plattsmouth f....- 2025 Fort Wingate......| 75 | 22 | 49-2) 0.95 | North Carolina. “5° 85 | 35 | 56-2 | 2.80 
76 22 | 50-4 | 2-04 Springt... 82 34 | 58-4 1-02 Asheville (2).......| 80 30 53-0 | 3-97 Wheeler 84 29 | 50.6 | 5-977 
1.24 i sborough f..... 78 | 34 57-5 | 0.22 Bryson City.. | 3 . 7-74 
covecs 78 54-9 | 0-74 Lordsburg 82 | 34 62.1 0.26 | Chape 5-09 ooster 30 50-0 | 7.4 
sordsburg pel Hill........| 2 | 58.9/ 5. r4 
Supertes 92 28 | 49-2 3-28| Los Lunas......... 74 | 28 | st-4| 0.25 | Clear Creek ........ | 29 | 53-3 | 2-32 
75 | 26 | St-8 | 1-28 | | o.76 | Curricuck 2.98 Zanesvillet......... 7 32 | 52-4 | 5-62 
79 §2-2 | Red Caftont........, 77 | 28 | §3+7 | 0-48 | 82 | 22 | 53-6 | 3-70 | Uregon. | 3-38 
73 24° 53-3 THOS... | 0.79 | Goldsborough...... 88 34 | 63.6 | 2.10) Albany* 
Weeping Water*... Ad | | 74 | 31 | 54-0 | 6.58 | Ashland (1)... 
dams Centre 4-88 | Highlands.......... 8.6 | Ashland (2)........ 
West Hill.........- 73 27. «48-0 | 1.80 Adelphi Academy..| 7 ‘ 3-03 || Ashland (2) | 29 | 0. 
Adel d 93 | |} 30 | 55 33 
eee) OG! 75 29 49-3 | 5-09 | Mount Airy? ...... &2 24 | 55:5 | 4-33 Deer 27 §0-4 | 1.65 
Sable Forks ....|...+. ++ }2.60? | PRY. 6. 
Hot Springs (t)....| 78 3! | 4-49 | Wadesborought....| 82 35 | 58-6 | 4.00 | Heppnert.......... 7 26 
-9 | 6-01 | Washington ....... 89 | 32 6 6 ive 49-5 | 1-20 
Humboldt (1)*..... 68 30 | 40-4 0.50 Cantont 73 44-9 | | ;39 | 3 3-9 | 7-61 | Hood River........ oS 1.8 
ANTON 28 645-6 | 2-28 | Weldont........... 33 5 2-43 
20 47-2 Central Park, N. Y.| 75 37 | 54.5 | 6.56| Willeytonf....... | 69 28 | 49-6 | 2.94 
32 49-6 0.50 Constableville '78 + 29 | 44-1 | 6.05 Fort Lineoln.... ar | han ee 21 | 47-3 | 17 
Winnemuces....... 7s 8 43-9 | 0-05 | Cooperstown ...... 70 29 | 45-5 | 5-91 | Fort Buford.......| 82 24 | 45-0 | 2.45 | Line Rock ......... 4 23 | 49-0 | 0.12 
Vew 73 | 0-49 74 | 31 | 51-8 | 6-66 | 82 23 | 437 | McMinnville....... 74 
1-30 | Fort Totten ....... 78 25 | 44-6! 4.00 | Mount Angel 3 
|| .80 | Fort Yat lor | St-2 | 2-42 
4 ‘ALCS BO 21 | 47-8 | 0.60 | North Powder ..... 
Berlin Falls........ 5 16 6-52 | 5-79 | Gallatin *t......... 84 26 | 40.4 | 2.06 | Pendleton ......... 3 
Berlin Mills *...... 18 42-5 East Forks.......| 76 28 | 42.9 | 3-59 | Siskiyou......... 93 
Ber! 5 | 3-2 Hampton..... 52-4 | ROISO 22 2.60 Telocaset. 
7-18 34 50-7 | 3-84 City.. 80 20 | 41-2| 1.25 | Tillamook*........ 69 36 
Hanover (2)........ A 47-8 | 5-24 | Steele . 86 | 45-8 |..... | Tillamook R’k L.H. 
Village. 79 22 | 42.8 75 31 | 47-3) 4-45) Wahpeton*?....... 80 25 | 47-4 | 1-73 | 3-89 
36 55-4 | 6.55 | Wild 62 30 | 42-4 1.84 Pennsylvania. 29 | 48.2 | 3.76 
s*haate A 73 35 | 53-7 | 6-00} Ohw. | 
77 | 30 | 47-4 6-23 Fort Niagara....... | 35 | §2-0| 4-21 | 78 | 32 | | 6. 23 Arsenal.| 77 | 33 | 53-6 | 6.32 
76 34 49-7 —— 77 33 | 52-0 | 5-49 Aqueduct *......... 33-4 
6 2% 46.6 7. fort Wadsworth .. 74 | | | | 30 | 53-0 | 3-84 | Bethlehem........ 
NorthsS 5.69 | Hammondsport.... "3 | + | §1-6 | 4.95 | Blue Knob*..... 
Ort..../ 72 | 30 | 50-4 | Bement *........... bo | 71 | 26 | 45-9 1-73 
9 Roa 74 30 | 45.6 | 6.68 | 4.43 || Browers Lock 6.63 
Stratford .......... | Humphrey. | | | | 7% | gt | $t-8 | || 99 | 32 | $203 | 
81 28 | 45-5 | 3-08 | Clarksville........ 83 31 | §2-8 65 28 | 90-0 5-42 
: Me 72 28 47-9 4-12 Columbus Barracks) 83 53-9 73 29 | 48-8 5. 19¢ 
Beverlyt....... 72 33 | 49-2 | 4-66 | Ellsworth ..... | COFFY 74 3 53-3 | 6-04 
Billingsport L. H*. 74 3-65 | Elyria 82 31 | 51-9 | 5-85 Drifton 7-25 
geton*......... 77 35 57-0 7-11 | Madison B: > 30 | 5 4-20 Doylestown.... 

Cape May C. H. +... 3 97 26 48.0 | 3 82 jo | 2.45 Dy erry 6. 26 
Egg Harbor City ... 74 53-5 zs 24 | 47-1 | 4-51 28 | 47-8 | 7.36 | Eagle's 45-8 
reehold........... 74 30 | 52-8 | 9-96 25 44-1 2.25 Georgetown........| 85 30 | 54-4 4.60  Edinborough * 
od ha OWD 72 48-2 6.52 | Gratiot®...........) 80 2 .1 | 3-82 | Emporium.... .... | | 47-8 |..... 
sewers, Ve 6.27 anging Rock ..... 8 | 55-0 | 3. F 
Imlaystown*..... Sp’gs 72 28 | 45-7 | 6-45 | Hassan*........... Areenal.| So 26 | 55-9 | 5-38 
Junction 73 27 | 44-0 | 6.18 | 76 | 30 | 4%5 7-74 | Freeport eves 
AGISON | levees Jefferson...... eccoe| 8. G j j | | 
vewark (1 -6 §-76 29 | 4-19; Leipsic*..........- 69 | 48. 
ow (2 9-62 | Lordstown.........| 76 28 | 49-3 | 6. Hollidavebureh.... 
Newton... (3)9 ferry 70 | 27 | 46-3 | 6-02 | 81 36 | 54-8 28 
Rancocas ..........!. 74 29-453 | 2-33 | New Alexandria ... 74 > 31.8 Lancaster 
Readington 5-4 Quaker Street! 7 49-4 | 4-34 now . Bo 30 | 51-2 | 4.53 27 | 4 
South Orange....... 72 | 21 | | 6.c8 2 44-1 | 7.01, North Lewisburgh. 8 | 2.4 
Trenton*....... : ty “49 |; 73 32 «| 47-2 | 4.95 | O. S. University 82 | 523) 2. 75 | 26 | 52-3 | 5-74 
40 | 57.0 7.56 | Rondout........... 59 25 | Orangeville 3 52-3 2-71 76 28 | 52-3 | 5-50 
oodbury ....... 78 «557 «65 Sand Bank........ S | 5-2 | + 74 30 | §0-2| 5.50 Lock Havent....... 75 26 | 50.715 

ntelope Springs .. . Ot Schodack Depot 48.0 |10.19 | Quaker City ............ -66 McC rah ..| 
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MONTHLY WEATHER REVIEW. 


OCTOBER, 1890. 


Stations. 


Pennsylvania—Con. 
Myerstown ........ 
New Castle......... 
Niahbet 


Otteville... 
Parker's Landing? .|... 
Petersburgh *....- 
Philipsbargh ...... 
Pheonixville ....... 
Pleasant Mount......... | 
Point Pleasant .......... 
Pottstown 

uakertown 

5: 
Rimersburg........ 
Balem Corners ..... 
Salteburagh? ....... 
Selin’s Grove ......! 
South Eatont....... 
State College ...... 
Swarthmore........ 


Uniontown .......- 


cocccesces 


We 


Wilkes Barre 


Wysox 


Bristol.........- eee 
Kingston(1)..... 
Kingston (2)....... 
Lonsdale .... 
Newport 
Olmeyville 
Pawtucket ......... 
Providence (2)..... 


South Carolina. 


Allendale .......... | 88 


Batesburgh .... 


Belmont 
Blackville ........- 
Branchville ........ 
Brewer Mine....... 
Camden®. 
Chester 
Columbia Ex. St'n. 
Conway 
Evergreen *........ 
Florencet.......... 88 
Greenville?t........ 
Greenwood ........ 


Jacksonborougt. t.. 
Kingstreet......... 
Kirkwood 
Port Royal*t 
Saint ..... 
Saint Matthew's 
Simpsonville*..... 
Spartanburgh (1)... 
Spartanburgh(2)t.. 
Statesburgh........ 
Winnsborough..... 


South Dakota. 


Aberdeen ....... eee 
Alexandriaf........ 
Brookings *........ 
Canton} ..... 76 
Clark ........ 


Flandreau ......... 
Fort Bennett ...... 86 
Fort Meade........ 
Fort Randall ...... 
Fort Sally ......... 
Kimball®.......... 


Saint Lawrence* ... 
Seranton *f........ 
Sioux Falls*....... 
Spearfish* ......... 78 
ermillion® 
Wolsey *..........- | 
Woonsocket ....... 


NESSEE. 


Andersonville ..... 
Arlington t.......+. 
Ashwood*?...... ee 
AUStin 
Bolivar 


Waynesburgh...... 

lisborough 
Weat Chester ...... 
Weattown.......... 


SSS CHEESES 
oe 
ES SEFARF 


N@O Orne 


? 


om 


100 
95 
90 
85 
| Hearnet...... 
go 
72 
go 


ou@m 
Pom TELS Sor OS SE OSE 


SARE LL BE 


Meteorological record of voluntary observers, &c.—Continued. 


Tennessee—Cont'd. 
Brownsville........ 


Clarksville.........| 84 


Covington(1)t..... Ry 
Covington( 2)f...... 
Cumberland Gap... 72 
53 
Dyersburgh(2)..... 86 
82 
Florence Station...) 85 
Franklin ...... 83 
Grand Junction.... 86 
Greeneville ........ 76 
Hohenwald ........ 34 
Jacksborough .. ... 77 


Kingston( 


Lewisburgh........ | 82 
Lookout Mountain# 83 


McKenzie..........| 86 
Milan | 89 
Missionary Ridge*.| 74 
Nunnelly .......++- 
Parksville t........ 80 
Riddleton.......++.| 83 | 
Rockwood f 
Rogersville. .......| 78 
Rugby f..... 77 
Savannah .......... 83 
Springdale ......... 84 
Strawberry Plains;.|.....|.. 
Trenton.......... ++| 82 
Union City......... 87 
Watkins ...........| | 
Waynesborough ... 
Texas. 

| Austin (3) *....... 
| 
Bertin | 93 
Brazoria t*.........| 87 
Brenham f......... | or 
Brownwoodt....... go 
Camp del Kio...... 95 
Camp Eagle Pass ..| 95 
C’p PefiaColorado..) 90 
Coldwater g ........ 89 


College Station..... go 
Columbia .......... 88 
Corsicana (2) ...... 89 

Dallas 87 
Edinburght........ 
Epworth? ......... Sy 
Forestburgh *......)..... 

Fort Bliss 93 

Fort Brown........ gt 

Fort Clark ......... 

Fort Davis ........| 81 

Fort Hancock ..... 92 


Fort McIntosh .. o8 
Fort Ringgold .. .. 
Fort Worth*....... 
Gallinast.......... 
Grapevine *........ 
Hartley? .........- 


Huntsvillet........ 
La Grange *t....... 
Lampasas .... 
90 
Luling ....... 


Mountain Springs.. 


New Braunfels.....|..... 


New Ulm 


86 
89 
Paris...» 
Round Rock ..... ++| 
San Antonio........| 92 
Silver Falla........ 
5 

87 

go 

go 

38 


Waco (2) f oe 
Weatherford?t....../ 
Utah. 


85 


Bingham... 


Blue Creek *....... 71 
COrinne | 69 
Fort Douglas ...... 7° 
Fort DuChesne ....| 69 


Grouse op cee 


Kelton... | 72 


Temperature. | 
(Fahrenheit.) 
Stations. 


NOUS Oem 


Bh 


FESS 


ROM 


ON 


YVR ONN Oe 


PRESSE 


vo 


Meteorological record of voluntary observers, &c.—Continued. 
. | Temperature. | Temperature. 
s | (Fahrenheit. ) (Fahrenheit.) | 
= Stations. > Stations. w 
Zi mig ia 
| | | | | 
Ins. Utah—Cont’d. | ° e © | dns. |) West Virginia—Con., ° | ° ° | Ins. 
2-73 | 2t | 49.4 | 018 |, | 7o 34 | 51-6 | 5-96 
3-64 | Mount Carmel*r..., 79 27 | 50-8 | 0.30 |, Glenville.......... | 6.96 
5-23 | Mount Pleasant....| 55 18 | 36-3 | 0-58 | Harper's Ferryt...|..... | 5-35 
| 2.9>| Nephit ......... 72 | 20 | 44-6 | 1-23 | Hintont............ ses 4-06 
4-38 | Ogden (1)........... 7° 34 | 40-0) 1.36 Mount Alto*....... | 46-3 
3-99 | Ogden | 23d | 51.6 | 0.00 | Morgantown .......|..... 
3-04 | Park City .......... | god | 39-8d| 0.00 || Oceana *........... 82 5:50 
2.91 | Parowan*.......... | 26 | 49-3 | 0-59| Pleasant Hill*..... Bi gt | 
| 0.00 | Point Pleasant? ...|... 4-20 
5-80 | Promontory 19 | 43-1 | 1-10 | | 4-62 
2.68 | Provo City 30f| 41.5¢| 0.00 | Tannery *.......... 75 | 34 | 
3-24 | Richfieldf........ 75 | 23 | 46-2 | Og || Weston ...... 7-84 
3-59 | Saint George..... 89 | 22 | 60.8 | 0.00} 7+ 30 
OCKtON | | 40. 0. 00 isconsin. | | 
4-23 | Terrace ®........... 70 | 25 | 46.1 | 0-05 | Butternut*t........ 24 39-2 | 3-12 
33! Ve Chippews 
4-25 | Brattleborongh(1).| 76 | 26 48-1 | 7-17 | Embarrass®........ 75 | 24 | 47-8 2-35 
1-97 | Brattleborough(2).| 74 | 28 | 46.9 |..... Fond du Lac .. .... 72 22 | 40-3 §-69 
5-45 | Burlington......... | 2.02} Glasgow ..... | 67 33 | §2-0| §-23 
2-78 | | 68 27 | 44-4 4-09 | Grantsburgh....... |7o | 21 | 44-6| 
| 3-94 | | 2.03 | Greenwood ........ 175 | 20 | 45-2) 
| 4-50 | 20 | 43-9 | 3-50 || Hayward........... 73 | 16 | 46.2 2.56 
| 2-70 | 24 | 40.6 | 5.61 | Honey Creek*...... | 92 26 | 49-2 | 3-99 
2.64 | 22 | 42-4 | 9-90 || | 72 23 «| «47-4 
Lunenburgh *......, 71 | 30 | 48-0 | 2.75 | Lineoln®..... 32 | §0-4)| 
2.82 | Strafford*.......... 76 | 32 | 45-6/| 4.80 |, Madison........... 69 25 | 48.2 4-59 
| 4-20 | Vernon 174 | 30 | 47-6) 6-66 | Manitowoc ........; 70 25 | §0-2) 4-42 
3-39 C'tre| 70 | 28 | | 24 | 47-5 
4-27 ‘irgima. Medford (1) | 3 
3-30 | Abingdon 4-34 | Medford (2)........ JO | 20 | 43-6 
3-72 | Birdsnest*......... 78 | 43 | 59-9 | 5-30 |, Neillsville*........) 74 | 19 | 
74 | 2 | 48-8 | 5.51 | Oshkoshf..... | 26 | 47-5 | 
4-01 | Casanova........... 9 32 | 57-6 | 4-66 || Phillips f.......... 2-57 
| 1-22 | Christiansburgh t.., 79 ~ | 54-0 | 3-87 eee 20 | 46.0 | 2-02 
2. Dale Enterprise ft .. | 45.2 | 3-07 ‘ort leevove | §-35 
Fall Creek Depot 2 | 60.2 | 4-39 Potost o | 45 | 6.17 
3-01 | Fort Monroe....... 82 | 37 | 60.4 3-16 |, Waucousta. 22 | 44-2 
2.48 | Fort Myer ......... 75 29 | 4-8 4-38 | Wausau | 42-4 
Lexington f........| | 30 | 55-0 | 4-90 |) Wauzeka® 34 47-4 | 8.00? 
3-58 | Marion..,...... 78 26 | 53-0 | 3-99 | Wyoming. 
2.10 | Mossing Ford*..... 80 30 | 55-6 | 7-45 |, Camp Pilot Butte.. 72 13 | 42-1 | 
| Nottaway C. H..... 83 | 26 | 57-0 5-74 || Camp Sheridan ....|..... 16 
2.48 | Petersburght......, 81 | 30 | 58-6 8-10 |) Fort D. A. Russell.) 81 | 14 | 41-5 | 9.79 
5.64 | Richmond f........ 88 | 25 | 62-2 | 9.00 |) Fort Fetterman....) 85 | 18 | 42-9} r. 
3-18 | | 80 34 | 57-6 | 4-09 | Fort McKinney....| 70 | 27 | 45-4 | 0-80 
1.58 | Staunton........... | 28 | 54.8 5-51 | Fort Washakie....| 72 15 | 42-8 2-69 
1.50 | 74 22 | 52-8 Laramie 21 | 38-7 | 0-90 
0.27 | Woodstock f.......)-ceeeieeeceslcceees | 4-82 || Lus 17 | 44-7 | 042 
2.54 | Wytheville ........ §4-f | 3-80 | Sarato 23 | 38-6 | 1-43 
0. 24 Yancey's Mills..... I 25 | 50-0 5-06 British Columbia. | 
2.62 Washington New Westminster.) 62 36 | 48-7 10-36 
5.93 | Blakeley f. ........| 63 34 | 49-6 | 3-09 | Canada. 
6.40 | Doe Bayt.......... 64 | 39 | 48-6 | 4-78 || McGill Col. Obs’'y, 72 31 | 45-8 | 2-69 
5-92 | Sound f.......| 64 38 | §0-0 | 5-65 | | 
0.55 | Fort Canby ........ 68 | 40 | 52-1 | 6-50 lexico. 
4-02 | Fort Simeoe 71 40 54-4 | 0-00 96 60 82.2 1-36 
1.36 | Fort Spokane ...... 64 24 | 40.0 | 0.70 |, Leon de Aldemas.. 81 47 | 62-9 | 4-41 
4-93 | Fort Townsend.... 64 35 | 49-6 | 2-07 || Mazatian........... 89 74 | 82-0 | 0.26 
o.46 | Fort Walla Walla.. 71 32. | 0.84 || Topolobampo*..... 90 73 | 82-3) 1-19 
4-23 | Seattle. 64 36 | 50-1 | 3-05 || Zacatecas .......... Sr «56-0 4-10 
0.92 | Tacoma 68 33 | 5I-5 | 3-74) New Brunswick. 
| Vancouver B’ks 75 31 50-8 | 2-79 | Saint John......... 69 29 | 44-2) 3-19 
o.82| Waterville......... 70 16 41-8 | 55 | New Foundland, | 
uckhannon - 59 est Indies. 
Charlestont. 3°28 Grand Turk Island. 84 83 | 83-8 | 1.07 
7-32 
rh Received too late for publication in September, 1890. 
3-62 Ari ° ° o | In. | Nevada ° o | © | ses. 
| 4-23) Dragoon Summit ..| 91 | 62 -2| 2-10 | Carlin........ | §7-9 | 0.10 
| 2-59 California. | | Humboldt (2)...... 0. 30 
Beaumont ......... 87 | 60 | 72-9 1-04 | Winnemucea....... | 82 | 45 | 62.9 | 0.30 
~ QO | 63-6 | 0-00 | North Carolina. 
1-27 | Delano ....... | 79-9 | | OP 43 | 
6-28) Dunsmuir.......... | 93 56 | 72-4 | 0.90 R sland. 
2.8 | 98 51 | 71-3 | 095 | Fort Adams......... 82 40 | 64-1 | 5.48 
| 68 | | 0.20 | Providence(1)..... 81 | 40 | 63.7 | 4.82 
Mammoth Tank....11 75 | 90-9 | 12 Texas. 
2-83 | Merced...........+- so | 69-5 | 1-73 | Panter ............. | 55 75-8 | 2.72 
4-13 | Mount Hamilton...| 46 | 65-9 | 0.80 Utah. 
City......| | 62 = Premsentery. 86 | 50 71-8 | 0.00 
leasanton......... | 1 | 67- 0.62 isconstn. 
1-99 | Santa Ana.......... 90 | 0.25 | Grantsburgh.......| 81 28 54-8 | 2.50 
3-27 | Stockton(2)........ 89 | 45 | 56.3 | 0.60 Mexico. 
5*9°| Turlock.......-++-| 98 | 55 | 74-0| 1-45 | Leonde Aldemas..| 80 | 48 | 66.1 | 7-28 
2-68 Kansas. Mazatlan®.......... 90 | 77 | 82.9 | 6.71 
3-60 | arlington .........+ 2-60 Mexies....... 72 | 46 | 61-2 | 5-78 
2.67 i wt. | Topolobampo* ....| 92 78 | 85-3 | 4.12 
0-00 40 | 62. 2 
0- 00 Letters of the alphabet denote the number of days missing from the record, thus: 
0-75 | the letter ¢ indicates three days missing, etc., etc. 
0.60 *Extremes of temperature from observed readings. tSignal Service instruments. 
1.39 t One observation daily at roa.m. §Too low owing to defective instrument. 
1.17| Corrections: Ogden(2), Utah, August, 1890, should be o. 23, instead of 2. 30; Richfield, 
0. 36 | Utah, September, 1890, should be o. 53, instead of 2.96; Paducah, Ky., September, 1890, 
0. 38 total precipitation should be 2.61, instead of 4.61; Miami, Mo., September, 1890, page 
1-05 | 247, 8 pould be Miami (2); September, 1899, page 245, Strike out Arcade(2); Amherst, 
0.00 | Colo., — for June, 1890, should be 1.02; July, 1890, 0.60; August, 1890, 
0.90 o. 30, instead of 3.41, 2.01, and 1.01 respectively. 


: 
Temperature. 
(Fahrenheit. ) 
Bo | 2% a 86 30 
7 76 | 28 | §2-7 | 6.26 
65 32 | §0-6 | 6-40 
O4 
59 | 3e 
3° 
12 
5 30 
70 27 
10 
ath 25 3! 
4 30 
ee 28 
3° 
Ro 26 
60 31 
7 
12 29 
5 2y 
24 
16 3 | 61.3 
Tipton* 79 | 5-72 20 | «599-4 
72 | 32 2 | 5-37 37 56-0 
a 79 4 | 7-4! | 57-4 
75 | 2% 
74 32 
72 29 
75 32 
or) . 77 | 28 
le Island 
» 55 
"9.18 ash 
8. $6 
4¢ 
30 8 #8 47 
I 25 
5 29 40 
5 99 ) 
i 
; $7.2 25 
62.7 20 
66-4 42 
62.1 35 
9! 
| 64.2 12 62-2 
61.2 gl 64-2 
61-1 17 64-0 
Hi 67-0 13 75°0 
64 68.8 
J 14 61.5 
40 57-3 
th 73 41 | 72.5 
| os 46 | 75-1 
89 36 | 69-7 
38 | 67.8 
» 7 42 66.0 
5 16?) 55.8 
le 37 40 | 67.6 
. 35 43 | 69.0 
25 41 | 68.3 
. 34 | S4 | 64-2 
40 | 66.1 
P 38 | 06.2 
: | 45 | 
u M 84 37 | 63-1 
De 
44 
44 
30 
42 
46 
32 
44 
ey 40 
| 
4! 
| 40 
| sod 
21 
23 
28 
28 
79 (| 53-6 | 22 
86 60-3 | 3 
84 | 4 | 43-7 
86 61.0 | I. LOGAN 396! 49-66 
. | 
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Table of 
miscellaneous 
meteorolog 
ical dat 
a for October, 18 
0 -Signal 
Servi 
ce obeereati 
707s. 


| 
le | 
| inches. 
Statio | ‘Temper 
ns an | ature 
ge si¢ of air, in degree 
is >| 5: gla | 
New Eng = 5 E s | é = 22 z ss A 
M ad... 5 2 @ o= | elocity ss openi data si 
= 29 78 29 8. 50 5 = 2 es “3 = ity. 3 d ng n data since 
N 8 29. +12 + 0.6 = = 25 at = 2 gis 
New I ansett Pier 70 56-4) 36 | 35-8) 36 | 3| 39 6.844 3 23} 8, 903! | 
lew ¥ vic City 29- 89 75 +9) 27 | 45-38 +0 6-7 3; 6 bed I 7, 4544-5 
H ork Cit “9 8 -06 §2.-¢ 0.7 75 | 59-6 | 495 3185.7] 9-704 6.59 »719| nw 3 7 10 | si17'18 
Harrisburg 29-83 29- 1.0) 73 | 58-4 31 43-6 4 ie. 9-794 6. n. 54 | ne 4 14) 15 5. 36.2) 20 - 41/1883 | 
g2it-03 $0 7-13 74 | 57-9 33 | 44-2 25| 7 ne. |19 7 8 15 106 
ew Brunswick .. 29.8 - 93/0. 94 53-2. » 74 34 | 43-6 -63 o1 20-7 47,188 
Wash unswick 70! 2 7 29-92 94, 55-Si— | 96 1-7, 38 | 44-1 75.6) 6+ 3-93 ..| ne ne 4 15. 4 | 6 1877] 0 7 1887 
cele 88 5-5 32 3 4,750 24 19 6.0 8 
Cape 85 88. 55.6 79 34) 49-3) 22 42 2-08 5 50/ ne 7 11 14)... 13 | 1-8 79 
Lynet —~ 112| 29.83 29 0-89) — 14) - Bug. 5 -9 80.6) 5: 1.77 » 463) 0. 40 5 18 13, 17/6. 791890 ¢ 1/1887 
bu 57-0— 1-0) 74 | 6 36 | 25 44-072-2) © 70+ | 42 3 35-6 5. Se 61118 
Lynehburgh ..... 68 | 49-5 3 072.2) 2-61 e. 16. | & 3011899) 3-6 74 
k eevee 950. 52-3 - 78 | 6 35 S| 24 44-67 46+ 4, 986) 191 38! 38 7.38.18 
Atlantic State 72 | 3-1 | 50-0 20 5 8 6.40 3-16, 8 nw 26 | 1a) 12 186.85.8 9 9.07 883. 2.25 3 7 
States. 43 9:24, 29-9910. 96 1-6) | 59-4) 38 | 50.8 4| nw 86. 206. len 3. 1887 
tt 29- 99 0. Ri— 2.2) 77 | 62. | 21 45-3 2+ 5, 762 44 45-6 091877 201188 
Hatteras 808 29,950.80 6a 30 | é wane > 8, 234 36 7 19 176.86 20 | 8. 35/1871 
Kitty Hawi b.... 30. 01 0.78 88 55-3 4) 46.5176.3 2.88 aw. ne. ‘sl is | 74 
Raleigh 388 29.98 59 — 0.8) 8 | 49-9 jee 2.07 nw nw 8 15/5.7 32017 1677) 0. 
| 37 | 46-1173 Si4- 2.07] 5, 28 I 3 2 76.5 60/1899 27/188 
78) a9. 2 | 53-015 2.07) 3,46 30 | nw. | 20 12! 16 5-7 + §2'1877 + 04/188 
0.77, 60. 50-7) 3- 2-07 nw. | 5 8 10 5.3.4.8 17 | 8.161186! 0. 88 
K 29-98 0.54) 6 | 71-8) t| 60. 44.667 | 20 | - 67 1885 6 1874 
‘Tam 22 +99) 30-02 0.7) “4, 54-3) 9. 4°6 2.15) 6| sw. low ral 1013, Sia. 13 | 74 
74 Bl. | go 8 44 41 60. +34. 4,26 w. | Sw. on 7 6 3-7/2 | 2 0.2 
Aubur 1, 139 QO 2.4 | 7/217 .080.0! 5 | 4+ 263) 30 | nw 919 § 20 |14 1884 
28.85) 30 65.5 32) 9 0.4.74-8 1 5, 7) 94 4 1876 0. 48} 1886 
Montg 29-97 $9.6— 2.5 47 | 06.8 22) 5 3-86 4,518| 8. | 26) 17 73 3-2) 20 | 7-43/1877 01/1886 
Meri¢ 20.08] 20 3.0-s9 08 3-4) 8 26; 4| 482.9 5 5,600; € 24 | ne 10 113-7 20 | 9-4 1887) © 1889 
Vicks 217 30.0 1-9 67-5 | -6'82.2| 2 3.294 se. | Min 10 15 1 3-6) 20 876 1886 
Sai 29.99 37 | 28 é 7-70+ 4 34, 6,728 nw > 10 3312-9 3 4-95 1. 131873 
For veport. es. 30.03 .05 0.59 74.2 33 | 30| 6 59. 6.85.6 7.21)... o7 6, 585) 
Fort 249| 20 Bi 0. 57 2.0) | 71-9 33) 4 $4-277-2 Sit 44 | as] 12.17 188) 
rownsvi ley. 781 +49 30-04 63 1.0 90 0.9 48-9 6 2” s| se. | aw 3,19 9 3) 53-2 19 [10-2 1880 
Rio Gr. 66 1-0 79-2, § | 54-6,78.6 + 0.5 ne 36 | aw. | 13 7 3| 7 1.5} 2] 0 187 1874 
Grand 0. 8q | 76. so| +2 5 | 49: 3-53/— 7 | 1 21 35.2.6 | 3.48 9| 0. 
29- 80 0010. §9 0.8 2 | 81-5 42 | 22 5. 2 80.6 5| 4.2001 3| 10 | 
05/0. 6 | 55-8 5 62.67 2-4 3s = nw. | 5-06, | 15 0-5 
29-03} 30 59-5 — 1.7 g8 | 87-8 52} 66.9 52.661-4 g- Or 8, 086! ge | 36 ~ 1) 2.8! 0.021 1849 
Lou ngton. 553 29-67 0.75 57 2.5) | 8 3,960 ne sin 13 7 8 2. 5| 301187 
indianapolis. 28.88 30. 0410.64 33 és 3 | 0. 32, 5,056) Se 27 | + rel gos. 13 | 7-29 1864 
- 88 ox | 65- 33 | | I. | | *32- | +05 
arkersbu 7 29. 06 30. 0010. +1) 85 | 50-0 4 053-2) 3- 0. 87 w 10 1 12 5 1. 21/188 
‘ o.1| 8% 65.8) 35 33 | 55-08 69/4 4, 036 38 
Oswe 29.28; 29 54 8 | 64-0) 33 47-4. 29 46-677-6 4, 669, W 25 26| 14 1 6. 27 188 
35| 29-92 50-0 9.0 | 47-5) 5 4 0.94) 4, sw. | nw 1 0 4-0 20 | 7-50 1.28 
oe seee 50. 8 5.8) 5-66 0. 10 sw. | | sw. II 37-3 20 | 7+2 3) 74 
Detroit 629 29-13, 29 go0.98, SI 0-4 71 | St! 34| 44-7) 48-285-4 2 +3 5, 380, 8 33 18) 4 14 126 4-3) 6) 4/1880 59) 1886 
U 29. 27 -94 1.00 1. | 76 56. 33 | +7) 25 4, 3-85).. 4,016 | 
A Lake Revion. 29-2. 29-94 0. 98 53-24 6 73 33 | 44-7 25 | 4 42-8 80 38 36 w. 18 4 13 05 9/3 20 | 3. 73873 0. 
won| 29- 9610-95 2 30| 3 42.078. 2 12/4 w. als, 20 | 8. 0. 30) 1857 
anaba....... «93.0. 52-6— o. 84 bo. 24 | 42. 4-64 2. 36) 75 | 8 -616. 4! 20 | 8 3) 0- 36 
—.- 20.25] 20.9310. 2g | 45-7) 24 | 4 1.78 7.962 > 2 10! 19 2 3 0.061 1896 
1 Port 3, 29.01 29.93 0. 82 at 68 50 45.2 22 | 8 3 9 19) 1868) 1.871186 
Gree mkee.. 94/0.98 49 + 0.4 53-6 26 | 41. 27 | 5 | 41.676 1. 36 | 13 4 8 22) 218 717.2 2 17 1885 - 62) 1882 
Dulat 699 70 | 38 8 41-6 79-8 6, 316 w. 16 | 5-85 18 1. 18/18 
th 2 | 29.950 45-6 9 73 28 | 42-7) 28 6 9-8) 4-1 2. 36 w. 3 57-7 | 70 
616 9-19) 29-94 -74, 5! 56-4 39-8 ly 41-3 81-8 2+ o. 36 8 19 156 7.4) 20 | 58 1881 47/1886 
>< 9410.76 4 93 | 27 | 40-6 4-6 24 7,6 Ww. |. e. on | B.4 0. 69 
2 2 49- +6) 79.4| 5°59)... (650 | 32 7 9 188 18 
55-3 46. |. 4 24 5) 354, * 27 | sw 18) 5 16} “21 09/1871 
aad & 43.6 4-92 295 13 2 2 136 19 13-18 1877 
in I. .881.9 4-204 » 660) 1 5 6 16 | 7-97 188 
303-4 0.06 5, 193 8 13 4 231 157. 7.0 17 45 1889 
25 ne 18 3 I 14 1888) 1 187 
= 12 4 9 I9 I! 6.0 20 «30 188 5| 1889 
16 7-36 7:1 383| 0-6 
12 5 5 1877 1872 
30 5-40 1886 0. 51/1880 
4-92 187 0. 26)1889 
77 0-34 
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MONTHLY WEATHER REVIEW. 


OCTOBER, 1890. 


| 
| 


Z | inches. le Temperature of air, in degrees Fahrenheit. 
: : 
= | = 
Retreme Northwest. | | | | | 
Moorhead ........ 35, 28.88) 29.921-01 44.84 1-8 76 | 53-2) 36-434 5 
Saint Vincent ....| 29-00) 29-891.13 42-0-- 2-0 78 | 49-6, 34-433) 5§ 
Bismarck .... 28.11) 29-92)0-75 2.2) Bq | 56-2) 36.1 
Buford . | 27-88 29.92)0.76 44-4 1.4, 80 25 | 34-1) 3 
‘ort Yates... 1.6 59-6) 22 | 42 8 
Opper Miss. Waly. | 1.2 7 
Red Wings....... 29-23 30-07 0.69 40.8)......| 62 48.8 22 32-9 27 6 
Saint Paul .......-| 831) 29-04) 29-94/1-10  46.4/— 1.6) 71 | 53-3, 22) 39-4, 4 
Lia Crosse 736) 29-18) 29-981.03) 48.8, — 1-2) 74 | 57-2, 23 40-4 33 
| 613) 29-31, 29-98)0-88  52-1— 0.9) Br | 60-1) 25 44-1) 20) 6) 
Des Moines ......| 869) 29-05) 29-98 0.85 5I1-5— 1-5 79 60-9) 42-1) 32/ § 
Dubuque 651) 29-25) 29-97/0-98 0.4) 75 58-4 26) 42-8) 28 | ? 
Keokuk .... 613) 29-35 30-01/0.84 54-14 0.1) 86 | 63.0) 45-2) 27 | S| 
29-04) 30.02/0.66 58.0— 84 | 65-5, 505,25) 3 
oe fieid, 644) 29-29 29-98)0.77 54-4,— 1.6) 88 | 63°5) 45-4) 29 3 
int Louis..... ee 29-41) 30-0310.75 1 al 
¥ 571) | 7 06 89 5 29 49 | 3 
Columbia....... | 88 | 68-5) 22) 43-7) 39 | 10 
Kansas City..... 963) 28-98) 0-71 56.2)...... 82 | 65-9 30) 46-5| 32) 3 
Springfield, Mo.. +| 28. 59, 30-03 0.67 | 84 | 65-4) 29) 47-2) 6 
Leavenworth.... 2| 29-11) 30.00)0.72, 55-8\— 0.2) 79 | 66.2) 45-4139 5§ 
82 | 68-1) 26] 43.01 42) 5§ 
Omaha 13) 28-81) 52-2)—~ 1.8) 76 62-2) 26) 42-2) § 
Crete 82) 67-1) 3931/41) 9 
Valentine ........| 2,613) 27-27) 30-03/0.72) 45-7)...... 80 | 62-5 34:9) 46/11 
Bioux City.......+| 1,158) 28-72) 29-Q5)0. 50. 2). 72 24 39-641 4 
Fort ++| 1,600) 28.24) 29-95)0.84 49-6)...... | 85 | 60.8) ar! 385 3 
Huron. 1, 25- $4) 29-95/0.87| 40-8\— 0-2 79 | 59-9) 14 33-7) 5 
Yankton .. ++| 1)232| 28-64) 29-97/0.84) 49-8)— 0.2) 75 | 61-2) 22) 38-3) 47 3) 
Northern Slope. 47.3+ 1.5 
Ft. Assinniboine..| 2,690) 27-13) 29-97/0-77) 45-6) 2-6, 71 | 56-7) 22) 34-5) 8 
Fort Custer ...... | 3040) 20-82) 29-Q8)0.74) 45-4) 1-4) 74 | 60-6) 24) 36-1144) 3 
Helena...... 4,099) 25-87) 30-04/0.64 46-2\-+ 2.2) 69 | 54-8) 226) 37-6135) 
Rapid City ..... 280) 20.60) 29.9910.75 | 79 | 61-0) 36.7 40/| 10 
Cheyenne ........ | 105| 24-02) 30-03)0.59 45-44 0-4) 69 | 57-1) 33-7' 36) 8 
Fort McKinney ..) 5,000) 24-94) 29-9910.70  46-5|...-.. 71 | 28) 36-534, 8 | 
Fort Washakie...| 5,580 24-48) 30-OB8lo.60 41.7)...... 71 34°77) 17| 39! 
North Platte ..... 2, 27-08) 30 0410.75 0.9) Br | 60-8) ar 35-0 50 12 
Middle S!ope. | 0.8 
Denver ......... +| 5+ 281) 24-79) 30-03)0.68) 49-4— 0.6, 75 | 63-6) 35-3, 41 9 
Pueblo ..... ++| 49753) 25-20) 30-00)0.77, 5§0.6)...... 79 | 97-0, 22|) 7) 
Concordia ........ | 23-51) 30-0210.70 86 | 66-8 27) 41-5) 42) 7) 
Dodge C 29523) 27-38)  55-5i\— 0.5) 86 | 70-2) 28) 40-8) 11 
Wichita. Ty 366) 28-55) 30-O10.72 58.0)...... 86 | 69-6) 33/ 5 
Southern om 63.4 + 1.0) 
Fort sill. 62.1 85 | 73-9) 50.3, 3 
Abilene..... 64-8 0.8) 85 | 75-3) 40) 54-3) 37) 2 
Fort Stanton . 2). 75 | +24) 37-0| 48 12 
Southern Plateau. | 39.7— 1.0) | 
El Paso... 63-2\— 0.8) 87 | 77-8) 48-6) 42/ 11 
Lava ..... 59-8)... 86 | 77-6 30) 41-9) 52) 9) 
Banta Fé 50-0 0.0 61-9 29) 38-0) 31 10 
Fort Apac 0-7, 78 | 70-6) 38-0 10) 
Fort Bowie. 2-6) 76 | 69-8) 26 
Fort Grant ..... 860) 25-23) 30-03:0.36 61-4— 1-6, 78 71-9) 8 
Fort Thomas..... | Be 62-0 go| 78-6) 35 |...... 46 | | 
ple Barracks) 5, 51-8 — 1.2) 72 | 65-1) 38-6) 38) 9 
62-7\— 1-3) 73-2) 38) 47-2) 42 10 
2-6) 87 77-4) 30) 39-3) 50/ 24 | 
141) 29-74) 29-88)0.51 72-0) 0.6, 85 | 47 57.3) 15 
Keeler........ | 26.34) 29-Q0)0.84 60-4)....- 80) 38) 49-3) 27 12 
Miblle Plateau 1.4 
Carson City ...... 73 | 63-7| 26 | 32-7) 43 | 10 
Winnemnucea. «| 45340) 25-73) 46-5— 0-5) 74 | 62-2) 22 30-8, 49 8) 
Fort Du thesne . 4, 25- 10, 45-1 | 69 | 60-4 22 29.8) 39 12 
Salt Lake City....| 4,348) 25-72) 2.4) 70 59-7 37-6134 9 
Taylor's Ranch .. 70 | 60-1 22 27-8 44) 17 
Montrose.. «+*| S795) 24-34) 30-07)/0-56, | 60-6) 24 32-9, 
Northern Plateau. | 
Baker City ..... 26-53) 30-09)0.52) 70 | 2t | 4t | 14 
Spokane Falls....| 1,921) 28.04 30-09)0.65 47-8 + 65 | 57-0 29) 38-5 30) 7 
alla Walla...... 1, O18) 29.02) 30. 12)0. 54 77 | 93-45 34 29 | 11 
N. Region 0.3 
Fort Canby . 179| 29-88) 30-07/0.66 52.4\— 0.6, 69 | 57-0, 44 | 47-7| 20) 4 
Neah Bay ........ 60 | 555) 33) 42-523 
Olympia...... 36} 30-05) 30-09)0-64) 49-4/— 0.6) 66 | 57-2) 30) 41-5) 3 
Tatoosh Islands. 14]. » 2-3) 59 -2 | 44-21 23) 4 
Astoria. eee} $B). 64 45-5, 20 6 
Portland. Bo 30-02) 90. §2-6/— I. 7261-9 8 
Roseburgh ..... ++| $23) 30-13/0-49)  S4- 3+ 1. 77 | 6-9) 41-7) 38 | 10 | 
Mid. Pre. Gna Be. 63.6+ 1.9 | 
0460 64 30-03) 30-0910. 39) 70 | 58.2! 45-0\ 6 
Red Bluff ........! 2| 29-66) 30-01/0-47| 65.0\-+ 2.0) 79-0 43) §1-1| 14 
Sacramento. .....| 29-92) 29-99)0-55 63-4. 1-4 76-2) 50-5) 34/11 
San Francisco . 30. 52) 62.4/4- 2-4) 86 71-8) 48 §2-9 28) 8 
S Puc. Coast Region. | 66.2-+ 3.7 | 
Fresno 338) 29-61) 29.97/0-57| 64-5)...... 88 | 80-1 42) 48-9) 18 
Los Angeles 29-59, 29-94)0-40| | 82-4) 46!) 53-2) 8) 
San Diego ...... 93) 29-84) 29-94/0.35) 64- 6 9° | 73-9) 55-2) 30, 7 


Pressure, 


Table of miscellaneous meteorological data for October, 1890—Signal Service  observations—Continued. 


the dew-point. 
midity, per cent. 
inches. 


| Precipitation, in 
mal precipitation. 


Mean relative hu- 
ment, miles. 


Total move- 


| Mean of 
| Departure from nor- 


& 


+ 
8 


| 
255) 


= 


40 lees 


PX 


3 
w 
| 


17 — 0-45) 6, 497 
3714 
0-18) 
1.20) 


0. 

0-03 

I. 

I. 


| T. |— 1.06 

3, 800 
40- 444-2, 0.01 — 1.20) 5, 416 
47-361-0 T. 0.82) 4,257 
I-15) 4, 267 


| 45-8 80-4) 2-79\— 1-54) 154) 


42-651. 3) 349) 
47-4,60-8, 0-45 2,313 
§3- 172-0) 0-01) — 0-40) 3,005 


Precipitat’ ndata since 
Wind. | é - z= opening of station. 
| Maximum |¢ 4 | 
velocity. . 5 #8 0 = 
= | 8 
2eiciais es os E 
& | 26 ic | 
nw. 36 | W. | 14) 18 117-2:7-8) 10 4.04)1882| 0.07)1889 
nw. | 30/8. | 4! 21) 96-87-9 11 | 4.601882) o. 16/1887 
nw. | 52/| W. 4) 21; 3 7) 114-34-5 17 | [1889 
nw. 60° w. 4, 2) 14) 126.8)6.4) 12 | 0. 01,1889 
TW. 3) 21) 7) | 1-08/1883) 0. 21/1889 
bad | 29 | SW. | 14) § IT 15, 20 0. 06 1889 
31 w. 14 6 6 I9 156-85-2) 18 7-50,1881 0.06/1889 
nw. | 38 | mw. | 25 6 14) 11) 12'5-6/4-8 20 | 7- 17/1884) 0.61|1872 
mw. | 32) | 25 7) 10 12/5-5 3-5, 13 | 0-45, 1881) 0. 52/1889 
nw. | | 14 10 16) 166.05-4 18 | 6.70/1881) 0.66) * 
nw. | w. | 18 11) 10) 10) 7/5. 1/4-2) 20 | 8.011881) 0, 28/1879 
8. | 40 SW. | 13) 10) 10 11'5.03-8) 20 | 6.971883) 38/1887 
nw. nw. | 18 g 13) 12 10.02/1881 
ow. | 13 14) 11} 95-1 3-5 20 | 7-$1/1885) 0. 551872 
| | | | 
s. | 36 nw. | 25 10 11 10 2-§0:1889 2. 101890. 
| go) m. | 26 13) 8 10 83-7/3-9 3 5-08)1890) 1.57/1889 
se. | sw. | 13 12,10, 11/4-33-0| | 7-621882) 2. 08/1887 
nw. | 24/8. 6 13) 20 8- 31/1883) 0. 72/1875 
12) 1S) 4) | 3+39)0887) 1. 34/1889 
8. | 36/| nw. | 18) 12 2 10} 20 | §- 80/1877) 0. 34/1889 
| 14) B | 4 | 2-03/1888) 0. 37/1889 
Ww. | 48) MW. | 13) 9) 13) 9 53-6\3-3, | 2-12)1889 0, 27, 18b0 
| 40/2. | 33 7 14) 10 95-13-52 | 1.84)1890 0. 21/1889 
nw. | 42/| nw. | 8) 12) 1 6'5-6)5- 3) 15 | 1-51/1874 0. 02/1872 
se. | nw. | 25 1 16) 4 64-14-1) to | 1882) 0. 29/1888 
nw. | 39 | MW. | 25 12 10 9/4-9)2-9) 18 | 3-93/1882' 0. 14,1875 
sw. | 48 sw. | 6) 18 86.4%6-7| | 1-47)1890 T. [1889 
sw. 41/ 24 9) 14) 12 | 2-04/1879 0. 24/1885 
sw. Sw. 12) 10 | 2.041881 0. 14/1889 
w. | 38 | nw. | 13) 6 20 5 84-84-65 | 0.711881) 0.43) * 
| Ww. | 7) 13) 914-814-420 | 2.581188 0. 00/1876 
| 48 DW. | 13 13) 10, 8 Bi4-2'4-1) 3 | 1-20)1890 0. 05/1888 
Sw. | 40/ SW. | 7 16) 9} 6 4 | 1-82)1890 38/1888 
w. | aw. | 13, 12) 12) 7) 4/3-9/3-8| 17 | 3+ 47/1883) o 
poses 20; 4 6 | 2.08)1889 c. 13/1875 
ne. | 30/ ne. | 197) 12) 2, 19 | 2- 15/1877) 0. 12/1876 
e. Min 20, 18} 7) 6) 3 | 1-62)1889 0- 20) 1890 
|30/ | 19) 8 4) 6 | 2-46/1885) 0.78/1890 
n. 44) 8- | 14 18 9 4 17 | 3-34,1877, T. [1879 
8. 33) | 20) 6 013-8 3 | 2.391890 1. 30/1888 
coo] 81S 71/1887) I 31/1885 
| | | | 
8. 38 | n. 12, 21, 8 2, 6)2-32-2 13 | 7-10 1886 o 28! 1879 
8. 38 | | 8 5} 6 | 4-77)1887, 0.97/1890 
sw. | 36) SW. | 8 24) 7) 7 | 2-05)1884 0. 18/1885 
nw. 43) nw 117) 7) 7| 53+33-2 13 | 5-15)1884, 0. 00/1882 
B. TO, 4) | 6 | 3-10/1888) 0. 09/188 
38 | mw. | 20-21) 6) 4) 17 | 4-19)1881 0. 00j18 
23) 2) 12 | 4-68)1881) T. [1882 
joo! S| S| 8 | 3-55, 1884, 0. 00/1885 
n. | 26) 23) 4) 6 2.4/1.9) 14 | 3-06/1884 0.00) * 
24) Of 11 | 2.801885 0. 00/1882 
sw. 48 sw. 99 4 15 | 1-76)1889 0.00) 1878 
We 2 10 | 1-73,1888) 0.00) 1882 
W. eee! 3 7 | 0. 00/1885 
ne. 8W. | 8 25 1 16 | 1-70/1890 0.00; * 
se. | 34 | nw 8 27, 4 1051-5 6 | 0-84/1887 0. 00/1888 
| 20) 8 3 3) 1.04/1889 T. [1888 
sw. 38 ne. | g 16 10 5 6/2-6)4-0 12 | 1.76/1882 0. 00/1880 
| 48) 8W. | 2:17) 9 3 | 1-36/1890 0. 1511888 
nw 24 | se. 17 6 17 | 3-85)1889 0. 30, 1887 
We 19) 7 4 2 | 1-20,1890 0. 19/1889 
(33) | 7 7/27/24) 6 1.66) 0. 47/1889 
se. nw. | 1g) 6) 713-1144) 2 | 1-46 1889 1.021890 
sw. | 24 | 6 6 10 115-216-6| 10 | 4.81 1882) 0.80)1885 
SW. | 39 SW. 7| 12) 7| 5 | 2.33|1888, 0.77|1890 
| 72/ Se. | 18) 12) 14 204-76-4 8 | 8.08/1889 
BWe 24) 7 16-75 1888) 7. 40/1886 
8. | 20) Sw. | 11) 15) | 8. 18/1881) 1. 51/1887 
| e. 2) 13) 16) | 8 |13-69)1890) 4. 30;1883 
w. 8] §| 18] 7 | 7+45)1888) 0. 46) 1889 
8 | 18} 9) 20 2 153-8 4-9) 19 |11-63)1882) 0. 36/1874 
Ww. | 24/8. | 18) 14 12) § 103-8\4-3) 14 5- 96/1881) 0.77'1880 
nm | 7 6| 4 | 8.361889) 0. 44/1 
nw. | nw. | 9 19) 12) I/I-3)2-4) 14 | 8.41/1889| 0.001 
nw. | 36 | 8 27 I, 00-5 1-4 14 | 6.02)1889) 0.00, * 
w. | 26 | 23) 8 0 02-9)3-1| 20 | 7.28/1889| 0. 0011890 
nw. 25) Sir 2 | 8.21 1889} T. [1890 
nw. | 24 | mw. | 2) 28 3 4 | 3.17/1889 0.00, 
w. 9 25) 2) 4 t-4 14 | 6-96)1889 0.021886 
nw. | sw. | 9 23) 3) 5| 1/2-62.1! 19 | 2.121889 0.09) 


t Received too late to be considered in departures, etc. 


Nore.—The date at stations having no departures are not used in computing the district a Letters of the alphabet denote number of days missing from the record. 
* Two or more directions, dates, or years. t Precipitation is measured at the Boston Water Works. 


274 
d 
36- 
32-7,78- 
4/70- 
Tht 33-073: 
31-3174. 
40. 
41.7174 
40- 0174: 
44-350 
42-8)73 
48-8:79- 
43-274 
46. 2\73- 
44-8175: 
43-0171. 
39- 1/69- 4) 1-0 
33- 6/65. 6) 0-64 
30- 0167-8) 1-84 
31-7|S9-7| S4 
0-61 
0-92 
0. 86 
30-8)65- 1-47 
30. 4/60. 4) 0. 98 
21- 0/431) 0-55 
28. 0152-6) 
20. 2|47- 7€ 
29- I. 20 
1-82 
29- 
0.77 
| | 8-08 
: 51.4/81-2) 4-73 
50. 8/70. 6) 0.97 
32-253-2 
1.14 
32- 0139-8 0.41 
\ 
23-3/43-6) 0-92 
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) The Roman letters show number,and order of areas of low pressure. The 
' figures above the lines show the,days of the month, those below (1 and 2) 
indicate, réspectively, the 8 a m. and & p. m., 75th meridian time, observa 
tions. 


The dotted shading (3 


The ruled shading ( ) indicates the position in which Geld-ice or 


icebergs were observed, 


™ 


890. 


1 


I. Tracks of Areas of Low Pressure. October, 
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